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preparing  manure  flrom,  155 

Fish's  Improvonnls  in  looms, 
217 


Flax,  Professor  WiUon  on  im- 
provements in  dressing  and 
treating,  286 ;  Lawaon's  pstent 
improvements  in  machinery  for 
seutchlDg  and  cleaning,  296; 
Lester's  patent  improvements 
in  treating,  298;  Fontainemo- 
reau's  patent  improvembnts  in 
treating,  316 

Flour-mills,  Blakeyand  Shaife's 
patent,  55;  BoviU's,  97;  West- 
rup's  conical,  132, 151,  285,  45J) 

Fluioa,  Laeey's  patent  apparatus 
for  raising,  821 

Fontainemoreau's  patent  taps, 
136;  patent  improvements  in 
slate^nttlng,  197 ;  patent  im- 
provements in  gas,  237 ;  patent 
Imnrovaments  In  treating  flax 
and  hemp,  316 

Forder's  patent  railway- fender, 
173 

Fulton's  patent  improvements  in 
haU,  415 

Furnaces  of  locomotive  engines, 
414 

Oa&mwat's  patent  improvo- 
ments  in  manuibcturing  and  re- 
fining sugar,  517 

Oalvaiileappar8tua,8tringfeUow's 
patent  pocket,  449 

Gardlner^s  compound  railway 
eanriag»«xle,  492 

Oas-appiratus,  Deflrie's,  455 

Ots-bumers,  Ricards's  patent 
improvements  in,  875 

Gas,  Kirkham's  improvemente  in 
the  manufacture  of,  117;  Lan- 
ing's  ditto,  175}  roasting  by, 
229;  Fontainemoreau's  ^rtent 
improvements  in,  287;  the 
manufacture  of,  fimn  wood  or 
turf,  482 ;  roasting  by,  Soyer's 
apparatus,  455 

"  Cfas-works,"  Hughe's  Treatise 
on,  515 

Gates  of  the  Great  Exhibition,  01 

Gauges:  Newton's  patent  improve- 
ments in  steam  and  other,  874 

GauUie's  patent  gutta  pereha 
composition,  55 

Gauntlett's  patent  improvements 
in  organs,  ftc,  07 

Generating  steam,  a  new  mode  of, 
30f 

GeoErnphical  Society,  Boyal,  50 

Geology  of  the  Diggings,  243 

Gesswein's  patent  method  of  pre- 
paring, baking,  and  burning 
day,  76 

Glass,  ornamenting  of,  78;  receipt 
for  joining  broken,  146 

Globe,  the  great,  Leicester-square , 
271 

Oodfrey's  *'  Elementary  Treatise 
on  the  Lunar  Theory,"  436 

Goid-reflning,  Petrie's  patent  pro- 
cess, 404,  441 

Gold-washing,  cradle,  Symond's, 
161 ;  Me  Farlane's,  195;  chemi- 
cal, 474 

Ghmiometeri  Twlning's  artist's, 
408 

Good's  "  Synoptical  Ettdid,"  87 

Goodwin  Sands'  ref^,  356 

Gorman's  patent  improvements 
in  obtalnmg  motive  power,  496 

"  Cheat  Britatai,''  the,  290 

Great  clrde  indicator,  Moore's 
patent,  483, 508 

Great  Exhibition,  gates  of,  91 


Great  Globe,  Leicester-square,  271 

Greenwich  Time-signals,  50 

Grifllths'  patent  screw  propeUer, 
187,  508 

Grinding  machinery,  Sang's, 
(stone,  &c.),  7G 

Gun-cotton,  244 

Gunpowder,  applied  to  pile-driv- 
ing, 248 

Gntta-percha :  Burgess'  patent 
corrugated  tubing,  17;  Gaullle's 
composition,  55;  Rider's  patent 
mode  of  treating,  116 


Halb's  patent  improvements  in 
mannfbeture  of  night-lights  or 
mortars,  76 

Hammers,  Stenson  and  Co'i  pa- 
tent, 201 

Hats,  Fulton's  patent  improve- 
ments In,  415 

Heat  and  light,  Boggett  and  Pot- 
tit's  patent  improvements  in 
obtaining  and  applying,  806 

Heated  air  aa  a  motive  power, 
148,  170,  485 

Heather's  '*  Elementary  Course  of 
Mathematics,"  278,  313 

Heath's  extenrion,  181 

Hoating,  Dlx'c  patent  improve- 
ments in,  154;  James'  patent 
improvements  in,  236 

Hemp,  Fontainemoreau's  patent 
improvements  in  treating,  310 

Hetherington's  patent  maeninery 
lor  stamping  metals,  154 

Higgin's  patent  improvonents  in 
bleaching  and  scouring,  17 

Higsings  and  Whitworth's  patent 
smnning  and  doubling  ma>- 
ciUnery,  56 

Hlghbrldge,  at  New  Yoik,  169 

Hind'spatentwdghlngmachiatry, 
154 

History  of  mathematical  periodi- 
cals, 806,  327 

Hoblyn'a  patent  improvements  in 
navigatton,  21, 87 

Hodgson's  patent  improvements 
in  the  manuflMture  of  woven 
fabrics,  ftc,  316 

Hoeing  implements,  Martin's  pa- 
tent, 136 

'*  Hope"  steamship,  the,  354 

Homsbv's  natent  threshing,  shak- 
ing, riddling,  and  dressmg  ma- 
chine, 55 

Hoseason's  "Steam  Navy,"  116 

Houlds  worth's  patent  cloth- 
stretching  apparatus,  136 

House  of  Commons,  electric  tele- 
graph in  the,  355 

Huddart's  patent  ImprovemoDts 
in  the  manufacture  of  cigars, 
117 

Hughes  and  Denham's  patent 
ribbon,  fringe,  and  chenille  ma- 
chinery, 401 

Hughes'  natent  improvements 
In  spinning  and  iritching  m»- 
chineiy,  155 

HuMbrd's  instrument  for  measur- 
ing pressnn  of  steam»  211 

Hunt's  patent  Improvements  in 
flro-arms,  196 

Hunt's,  Mr.  J.,  machinery  fbr 
washing  and  separathig  ores,  97 

— — ,  Mr.  W.,  patent  improve- 
ments in  producing  ammoniacal 
salts,  315 

Hutchison's      patent     improve- 
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mmU  in  th*  prapantfoa  of  olH 

*'Hydi»iilic  Tablet,  Coeffieirato, 
and  Fonnula,"  Neville't,  813 

Hydiaulio  waiia,  Crowthar'a  pa- 
tent, 415 

•— — ~—  works,  OB  the  mana* 
ftetuxe  of  Uocke  for,  S14 


IcB,  Uifnioiif  mode  of  ooHeoUag, 
19S 

-*—  lawf,  Mr.  Abernethy't  kn- 
proTed,  S6 

Illttinlnation,  artifleial,  Dix'i  pa- 
tent improTemente  in,  \H 

IndiarHibber,  fte.,  Rider't  patent 
mode  of  treating,  116 

India,  eubniarine  telMnph  t4k  S67 

"Industrial  Instraction  in  Kng- 
laad,"  Coequid'e,  27» 

IngeAious  mode  of  eolieeting  ice, 

Instltntions;  Royal  Polytecbnic, 
70,170;  of  olTil  engineers,  71, 
02,  lis,  170,  100,  210,  264,  80a, 
3S2,  847,  868,  887,  424,  454 
*'  Introdnetion  to  Algebra,  and  to 
the  solution  of  Kumerioel  Equa- 
tions," 814 
lauBdatiOBS  in  the  United  King- 
dom, history  of,  89 
InTentions,  how  to  protect,  410 

,      the    eontemplated 
musenm  of,  898 
Irish  ■nhmarine  telegraph,  446 
Iron  and  coal-flelds  in  Leitrim,  46 
— —  applied  to  building  purposes, 

Coppen's  patent  method,  236 
— ,  MoGayin's  patent  improve- 
ments in  the  manufacture  of, 
89C 
•^■^^  precipitation  thereof  by  the 

galvanic  battery,  418 
— —  rooft  of  large  span,  470 
•» —  sheet,  Bellford*8  patent  im- 
proTcments  in  the  manufacture 
•f,  186 
— *-,  the  manufiwture  of,  294 

trade,  the,  14,  80,  47,  65,  88, 

111,  180,  147,  169,  189,  205,  227, 
247,  262,  288,  811,  828,  882,  867, 
889,  407,  428 
—  works  at  Dowlals,  284 
Isle  of  IVight,  blasting  in,  90 
IsUhdus  of  Darien,  canal  through 
the,  178,  464 

" BhipCanal," 

CnUen's,  202 

Jacksov's  jpatent  improvements 
in  producing  avtifldal  light,  and 
motive  power,  898 

/•eqoard  apparatus,  Maekensle*s 
patent,  54 

James'  patent  improvements  in 
heatinf  and  refrigerating  appa- 
ratus, 286 

^— —  patent  improvements  in 
weighing-machines,  &c.,  287 

/•Btting'B  patent  improvements 
in  water-closets,  pumps,  ftc, 
197 

Johnson's  patent  improvements 
in  steam-engines,  75 

**  Practical  Draughts- 
man's Book  of  Industrial  De- 
signs, 8tc.,"  152, 192,  285 

"Joyce's  Bcientific  DbUogues," 
485 

Jude's  patent  improvementa  in 
tha  HanulMtare  of  type,  816 


KMYUAUt  the  Oovanuneat  ttoaa- 

workB  at,  484 
Kilns:  Lamb  and  Monday's  pa^ 

tent  improvements  in  the  oon- 

struetioB  of,  896 
Kirkham's  improvements  in  the 

Bunufacture  of  gaa,  117 
Knitting  machinery,   Brooman's 

patent  improvements  in,  887 
Knots  compared    with 

phlcal  mika,  150 

Lacai's    patent    apparatni   f&t 

raising  fluids,  821 

Laoon's  boat-lowering  tackle,  229 

Lamb  and  Monday's  patent  Im- 
provements In  the  oonatraction 
ofkllns,  fte,  896 

LMoing's  patent  tanprovementa  in 
gas,  sc,  175 

Lanms,  Mortfaner's  patent,  17; 
Roberts's  (electric)  41,  56 1  Pal- 
mer's patent,  176 

Laudet's  patent  locomotive  en- 
akiee  86 

Launch  of  "  Tribune," 67 ;  ••  Gra- 
nite City,"  68;  -Elfin,"  809; 
"James  Watt,"  854;  "  Hlma* 
laya,"  446 ;  '<  Carlo  Alberto,"  475 

Law  cases,  patent.  Heath's  exten- 
eion,  181 

Lawrence's  patent  brewing  appa- 
ratus, 217 

Lawson's  patent  impravements  in 
flax  naohineiy,  296 

Leather, dressing:  Tanner's  patent 
improvements,  55 ;  Preller's 
patent  process,  288 

Leeds  Mechanics'  Institute,  45 

Lester's  patent  improvements  in 
treating  flax-seeds  and  flax,  298 

Lewthwute's  patent  numbering 
and  marking-machine,  841 

Udd^l's  patent  improvements  in 
electric  telegraphs,  416 

Life-boats,  services  of  the  "  South 
Shields,"  15;  the  "  Challenger," 
212;  experifloents  with  new,  507 

Lightning  oendnctor,  the  marine, 

"  Linear  Perspective,  Principles 
of,"  Abbott's,  184 

Liquid  glue,  preparation  of,  85, 260 

Liquids,  Treeby^s  patent  improve- 
ments in  regulating  the  flow  of, 
255 ;  Mathieu's  patent  improve- 
ments in  aerating,  refrigerating, 
See. 

Lithographic  presses.  Swan's  pa- 
tent, 87 

Liverpool  Corporation  Water- 
wona,  the,  884 

Locks,  Deniaon's  new,  840;  An- 
drews's nail'Wheel,  851 ;  Rose's 
patent,  876 ;  Saxby's,  488 

liOcomotive  engines,  Laudet's  pa- 
tent, 86;  MoConochies,  87; 
McConnell's  furnaces,  414 ;  sta- 
bility of,  509;  Sewell,  on,  160, 
808;  Clark,  on,  264, 804. 880 

London  Ares,  in  1852,  Mr.  Bad- 
deley's  report.  182,  207,  224 

Longitude,  the  determination  of, 
by  electric  telegraphs,  488 

Looms,  Mackensie's  patent  Jao- 
quardapparatua,54;  Potter  and 
Smith's  Improvements,  56, 187 ; 
Hnahes's,  155;  Fish's,  217 

Lord  Mayor's  conversazione,  476 

Loeeby's  clironometers,  492 

Losh'B  patent  mode  of  obtaining 
soda  salts,  57 


Lover*!  syphon,  60 

Lowe's  patent  improvementa  in 

propelling  vesseti,  196 
Lneifer  match  manufacture,  208 
Lunar  rainbow,  407 
Lusty 's  patent  improvementi  in 

manufacturing  wire  oloth  and 

pins,  18 


McAnaaptt'a  patent  stone,  ot- 
ment,  fte.,  416 

MeConnell'ji  patMit  improfvementa 
in  steam-engines  and  boilen, 
and  ia  railways,  37  {  patent  ex- 
press engines,  231 

McConochle*a  patent  improv»> 
ments  In  steaubengines  and 
boilers,  and  in  railway  caniagea 
and  railways,  87, 221 

McFariaBe's  gold-waaker,  196 

McGavin's  patent  improvements 
in  the  manaiauture  of  inn,  88B 

McHenry's  patent  improvementa 
in  biMt-machlnery,  117 

Machine  tools  for  AnatraUa,  127 

Macintosh's  "  New  Strategies  in 
Warfhre,"  115, 181;  patent  im- 
provements in  the  mannlaoture 
of  sugar,  278 

Maokenzie's  patent  Jacquard  ap- 
paratua,  54 

Main's  printing  machine,  811 

Manure,  Broeman'a  patent  im- 
proveniMkts  in  the  maouHaetnre 
of,  158 

Marine  lightning  conductor,  247 

Marston's  patent  rifle,  88,  249; 
trial  of,  447 

Martin's  patent  hoeing  imple- 
ments, 186 

Master-key  Detaclunent,  Par- 
nell's,  145 

Mathematieal  periodictis,  histety 
of,  806,  827 

Mathematics,  Heather's  elemen- 
tary course  of,  278,  818 

Mathieu's  patent  improvements 
in  apparatus  for  aScating,  reM- 
gerating,  filtering,  and  drawing 
ofl'liqutda 

May's  patent  improvementa  in 
the  manufacture  of  thread,  08 

Meal,  flour,  Bovili'a  patent  im- 
provementa in  mnnullBcturIng, 
97 

"  Mechanical  PhUosophy,"  Tate's, 
284 

Mechanics  Institutes,  the  Leeds, 
45;  Hohnflrth,  91;  and  the 
Aristocracy,  114 

Medhurst's  {Kstent  water-meter 
281,297 

Medical    compound,    Poggloli'a 

Eaten  t,  216 
lensuratlon,"  Young's,  886 

Metal-depositing  process,  Morris 
and  Johnson's  patent,  411 

Metallic  pipes  ana  sheets,  Weem's 
patent,  495 

Metals,  Hetherington's  patent 
machinery  for  stamping,  154 

Meteorological  and  hydrographi- 
cal  observations  at  sea,  827, 
607;  observations  at  Green- 
wich, 484,  482 

Mitehell's  patent  Improvementa 
in  purifying  ores,  276 

Miles,  geog  i  aphloal  oompared 
with  knota,  189 

Milla,  Blakey  and  Skalfo's  patent 
improvMnents  In,  55;  BovU]'s,97 
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WMtrap'fMniMai  llt,13t»tS5; 

worlu  oo,  510 
Mteendi:  ttMkoyt  pttent  na- 

ddMtyftrwMhiiig,  *e.,  IBS 
Mines,  on  the  pseuniaties  of,  118, 

U1;    AVBtnOlMi  eoal,  151 ;  ez- 

fioll9llsia,  MO 
Utore  ocean  iteamer,  S9S    - 
"MlMUatppt  and  Ohio  riTen," 

ElUon'B,513 
MoMttas  111  paper,  41 9 
Moeie'i  patent  great  efrelo  In- 

tfeatar,  4U,  60S 
Mergaa  and  Oaekell't  patent  Im- 

pioTementt  In  manvfkedirhig 

caadlea^M 
Hwide's  patent  ImproTemeati  in 

taaniag,  t9f 
Morris    and    Johnson's    patent 

metal  dspositlng  preeest,  411 
Mortars,  Hale's  patent  Imprott- 

VMMti  In  manoneture  of,  76 
Mortimer't  patent  lamps,  17 
Modfv  power,  heated  air,  as  a, 

14S,  170, 4S« ;  Jackson's  patent 

InproTenents  in  oMalaing,  905 ; 

Gomaa's  patMit  ditto,  496 
Mowing,  entting,    and    reapinf 

Aaehtnes,    Brooman's    patent 

faaaroTemeata  in,  875 
Mvraoeh's  patent  mode  of  manu- 

fiwtttrtng  woollen  cloths,  57 
Mnseum  of  hiTentkms,  the  con- 
templated, 898 


Kaeiixm,  the  steain-paeket,  281 

Napier  and  Lund's  patent  steer- 
ing apparatus,  888 

Napfars  new  steamer,  878 

NaTlgatloB,  Hohlyn'B  patent  im- 
proTemaitsln,S1,  87 

Karr,  piugicss  of  the  screw,  807 

Needie-gnn,  8thleainger's  patent, 
101, 117 

Nerlll's  *'  Hydrsolie  Tables,  Co- 
eAcAenta,  and  Fonnnlie,"  818 

Newarfc-dyke-bridge,  487 

•<New  Strategies  in  Warfisre," 
Mackintosh's,  116, 181 

Newton's  patent  fences,  16, 155; 
patent  soap-catting  machinery, 
76;  patent  wheels  for  carriages, 
187;  patent  improvements  in 
steam  and  other  gauges,  874; 
patent  improvements  m  sewing 
maehtnef ,  8T5 ;  patent  carriage 
passenger  register,  876;  patent 
nilwaj*«halrs,  876 

New  York,  the,  Exhibition  build- 
ing, 8t9 

Nia^ua  Snspension-brldge,  89 

KMmpH,  Livesay,  and  Wrough- 
ton's  patent  Improvements  in 
textOe  fkbries,  196 

Nickels  and  Burrows'  patent  Im- 
pravemenls  In  weaving,  316 

Night'Ughte,  Hale's  patent  Im- 
provements In  the  manufacture 
of,  76 

Nixcy's  patent  rcrrolvlng  till,  85 ; 
Necmaady's  "Agricultural  Che- 
mist^,"  172 

Norton's  Improved  shot,  288 ;  per- 
cussion blasting-cartridge,  806 

Notiees  of  fbtennim  to  proceed, 
19,  89.  69,  77,  99,  119, 189,  168, 
178,  198,  218,  289,  258,  279,  299. 
816,  888,  858,  878,  898,  417,  438, 
469,  479,  498,  619 

Nunbertog  and  marking -ma- 
chine, Lewthwaito'i  patent,  841 


OAx-TiMBaa,  BugUsh,  In  the 
navy,  268 

Ocean-soundfaig,  144 

Ocean  steamer,  a  mlniiUtue,  893 

Ohio,  engineering  on  the,  244 

Oil,  best  Ibr  machinery,  159; 
Hutchison's  patent  improve- 
meats  in  the  preparation  of,  277 

Orde's,  Sir  J.,  patent  hea^ar  for 
horses,  505 

Ordnance  survey,  178 

Ores,  Wallis's  patent  machinery 
for  crushing  and  pulverising, 
87;  Richards  and  Grose's,  61, 
77;  Hunt's  macfaiDery  for 
washing,  8cc.,  97 ;  Bparre's  ma- 
chinery for  separating,  81,  98; 
flhrapners  apparatus  for  crush- 
ing, 125,  896 ;  Crosse's  method 
of  separating,  216;  Michells' 
patent  improvemente  in  sepa- 
rating, 276 

Organs,  &c.,  Gauntletfs  patent 
naprovements  in,  97 

Ornamental  fabrics,  Stewart's  pa- 
tent improvements  in,  765 

Ornamenting  glass,  79 

0'8hanghnessy,Dr.,  and  electrical 
wires,  228 

Ovens  and  coke,  Andrews'  patent 
improvemente  in,  76 

Pacific  surveying  expedition, 
143 

Paddles  for  steam  vessels,  Croak- 
er's patent,  1,  37 

Palin  and  Blevier's  patent  im- 
provemente in  brewing,  376 

Palmer's  patent  improvements  In 
candles,  lamps,  &c.,  176 

Palm's  patent  improved  baking 
apparatus,  76 

Paper,  modelling  in,  419 

Parhelia,  observation  of,  150 

Pamell's  master-key  detachment, 
145 

Passenger-register  for  carriages, 
Newton's  patent,  875 

Patent  Law,  Wordsworth  on  the, 
198  ;  Norman  on  the,  258 

Patent  Law  Amendment  Act, 
1852, 160 ;  exclusion  of  Colonial 
Patent  rights,  5 

cases,  Heath's 

extension,  181 

Patents,  English,  60,  300 

, ,  specifications  of, 

16,  36,  54,  75,  97,  116,  135,  153, 
175,  196,  214,  236,  265,  276,  296, 
315,  837,  374,  395,  415,  436,  495, 
617 

-,  due, 


but  not  enrolled,  57, 77,  98, 188, 
217,  897,  416,  497 

-,  United  Kingdom,  20,40, 


60,  78,  100,  120,  140,  159,  180, 
200,  219,  240,  259,  280,  300,  319, 
339,  359,  379,  399,  418,  440,  469, 
480,  499,  520 

-,  applications  for 


(see   Provisional  Protections), 


t  — — ,  ■ ,  with 

complete  specifications,  20,  39, 
no,  140,  169,  180,  200,  240,  259, 
279,  359,  379,  899,  418,  439,  479, 
499.  520 

Pendulum,  the,  applied  to  the  de- 
termination of  velocities,  444 

Peninsular  and  Oriental  Com- 
pany's steamers,  application  of 
screw-propellers  to  tne,  516 


Pereuasioii    blasting    cattiidge, 

Norton's,  895 
Periodicals,  history  of  mattiema- 

tical,  306,  327 
''  Perspective."  Abbott's  treatise 

on  Linear,  134 
Petrie's    patent    sulphuric -acid 

erocess,  371 ;  patent  gold-refln- 
ig  process,  404,  448 
Phenomena,  singular  atmosphe- 
ric, 264;  solar,  812 
"  Photographic     Manipulation." 

firom  tne  French,  258 
Photography,  Mr.  Stewart's  pro- 
cesses,   10;    Photographic  So- 
ciety,   49;    Society    of    Arts, 
exhibition    of,    74 ;    Projected 
Society,  74;   Tardleu's  patent 
improvemente     in     colouring 
images,  296;  the  Collodion  pro- 
cess, 812 
Pigment  from  alkali  waste,  15 
Pile-driving  by  gunpowder,  248 
Pins,   Lusty's    patent    improve- 
ments in  manufkcturing,  18 
Paeumatics  of  mines,  the,  118, 181 
Pocock's  patent  improvemente  in 

purifying  sea-water,  496 
Poggioli's  patent  medical  eom- 

Sound,  216 
ishlng     machinery,     Seng's, 
(stone,  &c.),  76 

Polytechnic,  Royal  Institution, 
70,  270 

Poole's  patent  Improvements  in 
reaping  and  mowing-machines, 
ana  in  pulverizing  land,  76 

^-^^  patent  improvemente  in 
boote,  arc,  97 ;  patent  Improve- 
menU  in  caoutchouc,  277 ;  pa- 
tent improvements  in  the  ma- 
nufacture of  combs,  297 ;  patent 
improvements*  In  the  manufac- 
ture of  umbrellas,  &c.,  496 

Portsmouth  Dockyard,changei  In, 
174 

Potter  and  Smith's  patent  Im- 
provemente in  looms,  ftc,  56, 
137 

Power,  heated  air  as  a  motive, 
148 

Pownall's  patent  improvements  in 
the  treatment  and  preparation 
of  flax,  ftc,  97 

"Practical  Draughtman's  Book 
of  Industrial  Design,"  152, 192, 
235 

'*  Practical  Treatise  on  the  Manu- 
facture and  Distribution  of  Coal- 
gas,"  Clegg's,  372 

Precipitation  of  iron  by  the  galva- 
nicl»attery,4l8 

Preller,  Eastwood,  and  Gamble's 
patent  improvemente  in  wool- 
combing,  256 

Preller's  patent  leather  procasa, 
283 

Preparing  fibrous  materials,  Bat- 
ley's  patent  machinery,  36 

Printing  fabrics,  Swan's  patent 
machinery  for  engraving  sur- 
faces for,  87 

Printing,  Field's  patent  improve- 
ments in  transferring,  ftc,  874 

Printing-machine,  Main's,  811 

Proflle-tuming,  Chapln's  patent 
duplicate  machinery  for,  241 

Protection  of  Inventions,  419 

Propeller,  screw,  Carpenter'st  96 ; 
Griffith's  patent,  187;  Lowe's 
patent,  196 

Propelling      vessels,     Crocker'* 
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patent  paddles,  1,  S7;  Lowe's 
patent  screw,  196;  Carter's 
patent  imptorementa  in,  V5 
Pn»vistonal  proteetions,  18,  SS, 
57,  77.  08,  118,  188,  156,  177, 
197.  217.  237,  256,  278,  298,  817, 
387,  857,  377,  897.  4l6, 437,  457, 
477,497,517 

,  with  eom- 
plete  specifications  deposited, 
80,  80,  120,  140,  159,  180,  200, 
240,  259,  279,  859,  379,  899,  418, 
439,  479,  499, 520 

registrations,  list  of. 


20,  40,  79,  120,  140,  220,  860, 

300,  820,  840,  860,  880,  400,  420, 

440,  460,  500,  520 
Pttl's  chemitypic  process,  91 
Pttlverizing  land,    Poole's    Im- 

pzorements  in,  75 
Pumping  engine,  Donkln's  disc, 

454 
Pomps,  Jenning's  patent  impro?e- 

m^ta  in,  197;  eonensslon  of 

the  Talres  of,  882 

ttUBKK's  Conege,BtrmIngham,808 

IlAtLWAT  cairiagea:  Amoux's 
patent,  17 ;  MeConochie's,  87 ; 
MeConnell's,  87;  Coleman's 
54;  Communication  between, 
845 

■  fender,  Forder's  patent, 
878 

■■  gradients,  854 

■  '■  machinery, Clark's,  252, 
830,509 

Wheels,  Sharp  and  Stew- 


art's model  of,  454 

Railwagrs,  MeConochie's  patent 
pensanent  way,  37,  221;  Me- 
Connell's, 37:  Coleman's,  84; 
Crowley's  swlteh  and  signals, 
66;  London  and  North-West- 
era,  68;  Swindon  Great  West- 
em  worlcs,  104;  statistics  of 
American,  114;  in  Denmark, 
850;  opening  of  the  Oxford, 
Worcester,  and  Wolverhamp- 
ton, 8801  Semaphores  on,  894 

Rains,  recent,  statistics  of,  9 

Ramsden's  patent  screw-cutting 
nuMhfaiery,  57 

Randall's  patent  tmprorementa  in 
cutting  and  reaplng-machinee, 
817 

Rawson's  patent  improvements 
in  preparing  iibrous  materials, 
177 

Reaping  and  mowing-machines, 
Potrte's  patent,  75;  Bang's,  76; 
Smith's,  256 ;  Randell's  patent, 
817 

Receipt  for  Joining  glass,  146 

Refuge  on  tiie  Ooodwin  Sands,  a, 
856 

Registered  designs  for  articles  of 
utility,  20,  40,  79,  120.  140, 160, 
180,  220, 260,  800,  810,  840,  860, 
380.  400,  420,  440,  460,  500,  520 

Registrations,  provlsionid,  to,  40, 
79,  120,  140,  220,  260,  800,  820, 
840,  360,  380,  400,  420,  440,  460, 
560,810 

Ren^aw's  patent  cutting  and 
shaplnf  machinery,  86 

RBihon,  fringe,  and  dienllle  ua- 
ehinery ,  Hughes  and  Denham's, 
401 

RicarAo's  patent  improvements 
in  gas-burners,  875 

Rice,  cleansing  of,  8ec.,  419 


Richards  and  Oroya's  patent  ore 
pulverising  machinery,  61, 77 

Rider's  patent  mode  of  treating 
India-rubber,  &c.,  116 

Rifle,  Marston's  patent,  83,  249 

Rivers,  declivity  of,  15  ^ 

Roasting  by  gas,  229 

Roberts  patent  electric  lamp  and 
electric  apparatus  and  processes, 
41,56 

patent  nuuriner's  com- 
pass, 214 

Roofs,  iron,  of  large  span,  470 

Rosenkilde's  patent  window-sash 
spring,  472 

Rose's  patent  lock.  870 

Rotary  engine,  Elliott's.  181 

Rotary  motion.  Winter's  patent 
method  of  supplying,  186 

Rotary  storms,  47 

Royal  Albert  bridge  at  Saltasb, 
415 

SA^sajLTH  at  Sydenham,  162,  276 

Safety-hoist,  Slade's  patent,  861 

Safety-valve,  Brooman's  patent, 
48t 

Salt  water,  the  application  of,  to 
the  generation  of  steam,  347 

Seng's  patent  improvements  in 
apparatus  for  cutting,  sawing, 
grinding,  and  polishing,  76; 
method  of  floating  and  moving 
bodies  in  water,  256 

Sawing,  machinenr,  Sang's  patent 
(stone,  grain.  &c.)>  70;  Breo- 
man's  patent,  461 

Saxby's  Lock,  488 

Schlesinger's  patent  needle-gun, 
101,  117 

School  of  practical  art,  the  Go- 
vernment, 283 

Scouring,  Higgin's  patent  im- 
provements in,  17 

Screw-cutting  machinery,  Rams- 
den's patent,  57 

Screw-frigate,  *'  Tribune,"  448 

Screw  navy,  progress  of  the,  307 

Screw-propeller,  Carpeuter's,  06; 
Griffith's  patent,  187,  246,  508; 
Lowe's  patent.  196;  casting  of 
the  "  Agamemnon's,"  245 ;  the 
"  Boomerang,"  246 ;  applied  to 
the  Peninsular  and  Oriental 
Company's  Steamers,  516 

Screws  and  screw-keys,  Warren's 
patent  improvements  in,  276 

Sea- water,  Pocock's  patent  im- 
provements in  purifying,  496 

Semaphores  on  railwajTs,  394 

Sewell  on  the  locomotive  engine, 
160 

Sewers  Commission  and  Sewage 
Guano  Company,  75 

Sewiog-maehinery,  Newton's  pa- 
tent improvements  In,  375 

Shairp's  patent  cutting  and  slicing 
machine,  837 

Shaping  machinery,  Renshaw's 
patent,  36 

Sharp  and  Stewart's  model  of  rail- 
way-wheels, 454 

Shaw's  pfttent  machinery  for  mak- 
ing envelopes  and  bags,  517 

Shears,  new,  in  Woolwich  Dock- 
yard, 408 

Shepard's  patent  electro-magnetic 
apparatus,  87 

Ship-building:  Dr.   Woolley  on 

ealmilatlons  used  In  measuring 

stability,   3,  28i  iron,  on  the 

Tyne,  08;  in  Sunderland  and 


New  York ;  on  the  Wear,  809 
on  the  Clyde,  314 
Shot,    Norton's  improved,   88Sj 
and  shells,  recent  experiments 
with,  429 
Shrapnel's    patent    ore-crushing 
apparatus,  125,396;  patent  fire- 
arms, 8:c.,  814 
Shuldham,    Captain,    on  ocean- 
sounding,  144 
Sicard's  improvements  in  diving 

apparatus.  815, 855 
Signals,  railway,  Crowley's  self- 
acting,  and  safety-switch,  66; 
Brae's  patent,  251 
Silk:  lingular  discovery  in  the 

production  of,  195 
Slade's  patent  safety-hoist,  361 
Slate-cutting ;  Fontainemoreau's 

patent  improvements  In,  197 
Slide-rule,  woolgar  on  the.  812 
Smith's  patentreaping-macninery, 

256 
Smoke-consuming  furnaces,  Alt- 
ehlson,  Evans,  and  Fearon's,  91 
Soap-cutting  machineiy,Newton'a 

patent,  76 
Society  of  Arts :  exhibition  of  re- 
cent inventions,  7,  27 ;  ordinary 
meetings  of,  72,  114,  150,  286, 
849,  451 ;  exhibition  of  photo- 
graphs at  the,  74 ;  secretaryship 
of  the,  428 ;  distribution  of  pre- 
miums at  the,  485 
Soda-salts,  Losh's  patent  mode  oi 

obtaining,  57 
Solar  phenomenon,  812 
Sounding,  ocean,  144 
South  Shield's  life-boats,  15 
Soyer's  gas-roasting  apparatus,455 
Sparre's.  Von,  patent  ore-sejparat- 

ing  machinery,  81,  98 
Spencer's  patent  improvementa  in 

spinning-machinery,  &c.,  197 
Spinniiig  and  doubling  machin- 
ery, Higgins  and  Whitworth's 
patent,  56;  Hughes'  patent,  155 
Splint,  Winchester's  patent,  490 
Spontaneous  combustion,  singu- 
lar case  of,  505 
Springs  for  carriages,  Beliford's 

patent,  496 
Stamp-duties,  substitution  of,  in- 
stead of  fees,  166 
Stamping-maclUne,  Andrew's  pft> 

tent,  301,  316 
Stanley's  patent  wood-cutting  ma- 
chinery, 56 
Starkey's  patent  machinery  for 

washing  minerals,  &c.,  153 
St.  Lawrence,  Suspension  bridge 

over  the,  285 
Steam,   Adamson  and    Cooper'a 
improvements  in  superheating, 
1 75 ;  Cable's  new  moide  of  gene- 
rating, 307 ;  the  application  of 
salt  water  to  the  generation  of, 
347 
Steam-boilers :  Mc  Conochie*s  na- 
tent,    37  i     Mc  ConncU's,   17 ; 
Adamson  and  Cooper's,    175; 
Clark,  on  the  principles  of,  21<S 
229 
Steam-engines:  MeConochie's  pa- 
tent,   87;     MeConnell's,    87; 
Johnson's,  75;   Adamson  and 
Cooper's,  175,  Shaw's,  517 
Steamer,  Napier's  new,  272 
Steam  navigation  of  the  Danube, 

90 
"Steam  Navy,"  Captain  Hosea- 
son's  letter  on  the,  218 
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Stem  Jet  applied  to  mint  y«i- 

tilAtlODiSl 

8tean>TMwli :  Crookei^i  patent 
paddlM,  1,37;  the'*Coiuiteei  of 
niesnMre,*'  S9;  "  Imperlmiie/* 
trial  tripe  of,  48;  Naval  wrew, 
lengtlMiiing  of.  67 ;  •*  Tribune/' 
launch  of,  67;  "  Granite  City/' 
tanneh  of,  68 ;  IBgyptUn,  "  Paid 
Olhad,"  70 ;  Iron  ser«w,  **  Ben- 

icai.-rs 

Steaa-woriu  at  Kejham,  the 
OoTemment,  434 

Stoering  appaiatoi,  Napier  and 
Lund's  patent,  381 

StOBO^elecraph,  Wilklnt',  268 

Steneon  and  Co'i  patent  liammen* 
Ml 

■tereoecope,  Clavdet  on  the,  72 

Stewart's  patent  bnproyementa  in 
omanental  flihrlM,  253 

Stewart's,  Mr.  J.,  photographic 
nroeessee,  10 

Sotnhing-inaehinerjr,  Hughes'  pa- 
tent, 153 

Stone,  cement,  fte.,  KcAnasple's 
patent,  413 

StringftUow's  patent  pocket  gal- 
Tame  apparatos,  449 

Stttonailne  telegrapl^  to  India, 
967:  to  Ireland,  446;  to  Hol- 
land, 469 

Sttction-pfpee,  alr-veasels  applied 
to,  171 

Sugar:  BetBemer*t  refining  i^pa- 
ntna,  44, 133 ;  Sgan*s  improve- 
iMBts  in  the  maaufbetuzo  of, 
116;  Madntoah's  patent  im- 
ptovemeata  in  the  maaufiMtnre 
of,  278;  Brooman's  patent  im- 
ptorementa  In  the  manufkcture 
of,  317;  Galloway's  patent  im- 
prorementa  in  mannCscturing 
and  reflniag,  517 

Sulphuric  acid.  Bell's  patent  pro- 
cess for  manufacturing,  18 ; 
Fetrie's  patent  procesa,  371 

"SummaiT  of  the  Law  of  Pa- 
toota,"  ftc.,  193 

Surreylng:  the  Paclfle  expedi- 
tlon,  143;  the  Vnited  States 
expedition,  430 

Snepensioo-bridge  at  Clifton,  175 ; 
over  the  St.  Lawrence,  285 

Swan's  patent  printing  suxfiwe- 
cntting  maddne,  and  improved 
Htbognphle  presses,  37 

Swindon,  Great  Western  Railway 
works  at,  104 

Sydenham   Exhibition,   31;   the 

Sabbath  at,  162, 276 
Symond's  gold-washing  cndle,161 
••  Synoptical  Euclid,'*  Good's,  87 
Syphon,  Lover's,  69 

TaBLX-xoviiro,  S94 

"Tables,**  Todd's,  473 

Tanning,  Moxide's  patent  im- 
provements In,  397 

Tue,  Pontainemoreau's  patent, 
136 ;  to  grind  the  plugs  of,  160 

Tardlen's  patent  Improvements  in 
colouring  photographs,  296 

Tau's  **  liechjinica]  nOosophy," 
234 

Tnior's  patent  improvements  in 
Sre-amu  and  cartridges,  255 

Telegraphic      communication, 
Bi^hf  s  patent  improvements 
in,  376 

Telegraphs,  electric:  their  exten- 
sion, 34  i  Danish  submarine,  35 ; 


Belgian,  36;  Dutch,  36,  355, 
469;  Swiss,  66 ;  American,  114; 
VilUn's,  268;  to  India,  subma- 
rine, 367;  Uddell's  patent  fan- 
provements  in,  416 

Tennent's  patent  improvements 
in  treating  coffee,  297 

Threshing,  riddling,  shaking,  and 
dressing  machine,  Homsby's 
patent,  55 

Till,  revolving,  Nixey 's  patent,  35 

Timber,  preservation  of,  44,  71, 
92 ;  state  of  trade  in  1852,  48 ; 
English  oak  in  the  navy,  263 

Tiaard's  patent  mashing  attem- 
perator,  141 

Todd's  •*  Tablea,"  473 

Tomlinaon's  "  Cyclopedia  of  Use- 
ftil  Arts,"  33, 214,  293,  393,  473 

Tottssaint's  patent  improvements 
in  the  use  of  the  cactus  tree, 
255 

Treoby's  patent  imnrovements  In 
regulating  the  ifow  of  liquids, 
255 

TrUl  of  Mar8ton*s  patent  rifles, 
447 

Trial  trips  of  "  Imperieuse,"  48 ; 
«<  Bengal,"  128, 169, 232;  "  Aga- 
memnon,"  138, 159;  "  Nagler," 
231;  "Geoova,"  with  bome- 
lang  propeller,  291;  <'Duke  of 
Weri&gton,"310,475;  "Victo- 
ria," 825 ;  "  Argo,"  353;  "  Ben- 
gal," 874;  "Foeforo,"  893;  on 
the  Leeds  and  Liverpool  canal, 
471 

**  Tribnae,"  the  screw-frigate,  448 

Tubing,  Burgess'  patent  gutta 
porcubia,  17 

Tunnelling  the  Alleghany  Moun- 
tains, 31 

Turntables.  Hind's  patent,  154 

Twigg's  patent  improvemento  in 
the  manufacture  of  buttons, 
215 

Twining's  arilsU'  goniometer,  408 

Type,    Jude's  patent    improve- 
ments in  the  manufacture  of, 
*  316 

UxBmKi.LAS,  Poole's  patent  im- 
provemento in  the  manufacture 
of,  496 

Undulatory  theory.  Professor 
Wheatstone's  inatrument  for 
illustrating  the,  456 

United  Kingdom  Electric  Tele- 
graph Company,  the,  365 

Vauuxliv's  improvements  in  ob- 
taining fibres  i^om  old  fabrics, 
54 

Vehicles,  Cokon's  patent,  156 

Velocities,  discovered  by  the  pen- 
dulum, 444 

Verandahs,  Newten's  patent  im- 
pfOTWEnents  in,  155 

Victoria  bridge,  Glasoow.  36 

Voltaic  currents,  the  develop- 
ment of  caloric  eSbete  by  the, 
386 

Von  Sparre's  patent  ore-sepa- 
rating machinery,  81,  98 


Walkxu's  "Joyce's  Boientific 
Dialoguee,"  434 

-  ■  ■  patent  ImproveinentB 

in  treating  cotton  seeds,  415 

Wallis's  patent  crushing  and  pul- 
verising machinery,  37    * 


M 


New 


"Warfhre,"    Macintosh's 
8trategieein."U5, 121 

Wanen's  patent  improvementa  in 
screws,  screw-keys,  ind  bridges, 
276 

Watches:  theory  of  the  main- 
spring, 25 

Watercloeeta,  Jennlng's  patent 
improvements  In,  197 

Water-meter,  Medhurst's  patent, 
281,297 

Water-supply  question,  73;  in 
Paris,  228 

Water-worics,  the  Liverpool  Cor- 
poration, 331 

Waxed-paper  process,  the.  In  hot 
climates,  884 

Weaving :  Mackonxle's  patent 
Jaequard  apparatus,  54 :  Potter 
and  Smith's  Improvements  in, 
56 ;  Hughes'  improvementa  In, 
156;  Fiah's  217;  Niokols  and 
Burrows'  patent  improvements 
in,  316 

Weem's  patent  pipes  and  abeetai 
496 

Welgh-hridges,  weighing  •  ma- 
ehlnes,  fte..  Hind's  patent,  154; 
James*  patent  improvements  in, 
237 

Westrup's  patent  conical  flonr- 
miU,  132,  151,  235;  model  of, 
456 

Wheatstone's.  Professor,  inotni- 
ment  far  UlastrBtinff  tho  undu- 
latory theory,  456 

Wheels^  Nowton'spatent  impioto- 
mente  in  oairiago,  187 

Wmdns'  Stono-ttfograph,  168 

Wilson's,  Mr.  J.  C,  patent  im- 
provementa in  the  preparation 
of  fibrouB  sttbatanees,  M 

,  Mr.  J.  P.,  patent  Im- 
provemonts  in  tho  prepartion  of 
wool,  277 

',  Professor,  on  improve- 


menta in  treating  and  dressing 

fiax,  286 
Wincheeter's  patent  splint,  400 
Window-sash  spring,  Rosonkllde's 

patent,  472 
Winter's  patent  methods  of  sup- 

C lying  rotary  motion,  136 
e^loth,  Luaty's  patent  im- 
provements In  manufacturing, 

18 
Woshler's  "Analytioal  Chemist's 

Asristant,"  64 
Woodcroft,  Professor  Bonnet,  16 
Woolcembing  machinery,  Basley 's 

patent,  36 
Woolgar  on  the  slide-rule,  318 
Woollen  fabries,  Mnidoeh's  patent 

mode  of  manufacturing,  57; 

Wilson's  patent  improvements 

In  the  preparation  of,  277 
WooUey,  Dr.,  on  the  calcnlatlona 

used  in  measuring  the  stability 

of  ships,  3, 23 
Wordsworth,  on    **The   Patent 

Law,"  198 

Yaexb,  Higgin's  patent  improve- 
menta in  bleaehbig  and  scour- 
ing. 17 

Young's  "Intmduetion  to  Aim- 
bra,  and  to  tho  Solution  of  Nu- 
merical Equations,"  814;  "In- 
troductory Treattse  on  Mensu- 
ration," 336 

ZoniACAL  light,  the,  231 
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CEOOKER'S  PATENT  .STEAM-VESSEL  FADDLEa 

Fig.  1. 


2 
CROOKBR'S  PATENT  STEAM-YESSEL  PADDLES. 

(Palent  dated  June  S8,  1852.     Bpecification  enrolled  December  28,  1652.) 

The  principle  aimed  at  in  this  invention  isf,  to  produce  a  movement  somewhat 
in  imitation  of  that  employed  in  Nature  by  a(}uatic  birds  for  their  propulsion — ba 
ducks,  geese,  &c.  In  place  of  the  contraction  of  the  paddle,  to  represent  the 
movement  of  the  foot,  the  paddle  is  lifted  from  the  water,  but  the  propelling 
action  is  sought  to  be  the  same.  Ficr.  1  is  a  perspective  view  of  a  portion  of  the 
g^rd  of  a  vessel  having  the  propelling  arrangements  attached ;  and  fig.  2  is  a 
side  elevation  of  the  same,  with  a  diagram  tracing  the  path  of  the  paddle  during 
one  revolution  of  the  crank  shaft.  In  the  floor  of  the  guard  are  three  longitu- 
dinal openings,  or  more,  according  to  the  number  of  piddles  and  cranks.  The 
main  shaft  is  passed  through  the  sid^  of  the  vessel,  and  has  aflixed  to  it  three 
cranks,  as  seen  at  a,  a%  a".  These  cranks  are  arranged  to  form  three  equal  angles, 
as  respects  each  other,  by  which  means  one  paddle  is  always  in  the  water.  A 
lever  of  the  third  class  is  next  affixed  to  each  crank,  as  seen  at  b,b\  h,'*  The  ful- 
cra of  these  levers  are  at  the  ends  of  three  arms  c,  c',  <f\  which  nave  their  axes 
upon  a  cross  bar  d.  supported  by  the  uprights  <f  <f  upon  each  side  of  the  guard. 
Beneath  the  guard  the  paddles  are  arranged  upon  levers  supported  on  moving 
fulcra,  which  slide  in  guides  parallel  to  t£e  line  of  motion  of  the  boat  These 
levers  are  seen  at  <>,  e\  e'\  one  to  each  of  the  vertical  levers  6,  to  which  they  are 
&stened  at  the  lower  ends.  The  opposite  ends  of  each  of  these  horizontal  levers 
are  bent  down  at  right  angles,  or  nearly  so,  as  shown  at  /;  and  the  paddles  g  are 
attached  by  bolts  or  otherwise  thereto,  h  is  one  of  a  series  of  ^ides  to  support 
the  levers  e  upon  their  fulcrum  i.  A  guide  is  placed  upon  each  side  of  the  levers, 
and  the  pin  constituting  the  fulcrum  extends  across,  one  end  resting  upon  each 
guide.  Koliers  are  put  upon  the  pins,  to  run  upon  the  guides  and  diminish 
friction. 

The  operation  of  this  arrangement  is  as  follows  : — Botary  motion  being  given 
to  the  main  shaft,  the  cranks  transmit  the  motion  to  the  paddles  through  the 
intervention  of  the  levers,  by  which  means  the  paddles  are  made  to  describe  a 
series  of  irregular  curves,  being  figures  compounded  of  the  circular  motion  of  the 
cranks  with  the  angular  throw  of  the  levers.  The  best  arrangement  of  levers 
would  be  such  as  would  give  to  the  paddle  a  direct  horizontal  motion  during  its 
immersion  in  the  water,  with  a  sudden  curve  at  leaving  and  entering,  and  a 
constantly  rising  one  during  the  time  of  its  track  through  the  air  to  renew  its 
stroke  upon  the  water,  as  is  clearly  shown  in  the  dotted  lines  in  Fig.  2.  In  addi> 
tion  to  tnis,  the  vibrating  motion  of  the  horizontal  levers  e  gives  to  the  position 
of  the  (Mkidles  various  angles  during  their  rotation,  whereby  a  movement  is 
produced  similar  to  that  known  as  "  feathering  "  diuring  the  operation  of  rowing 
oy  manual  power.  In  Fig.  2  are  seen  the  several  angles  assumed  by  the  paddles 
in  the  different  positions  of  the  crank  and  levers.  Thus  while  the  padcUe  is  in 
the  water  it  is  vertical  in  order  to  produce  the  greatest  resistance  ;  on  leaving 
the  water  it  inclines  forward,  and  in  this  position  it  is  withdrawn  from  the 
water,  thus  leaving  it  with  the  least  disturoance,  and  again  entering  in  like 
manner. 

In  addition  to  the  angular  positions  of  the  paddles  at  different  parts  of  their 
course,  by  which,  as  has  been  described,  the  horizontal  and  feathering  move- 
ments are  produced,  the  guides  h  can  also  be  shaped  to  modify  still  further  the 
motion  of  the  paddle.  Thus  to  accelerate  the  motion  at  the  moment  the  paddle 
is  about  to  leave  or  enter  the  water,  which  is  obviously  an  advantage  to  accom- 
plish, the  groove  h  forming  the  slide,  after  proceeding  horizontally  for  a 
greater  part  of  the  stroke,  is  rounded  up  at  each  end,  as  shown  in  the  drawings. 
The  fulcrum-pin  t  reaches  this  curve  just  before  the  termination  of  the  stroke, 
and  at  the  moment  that  one  of  the  cranks  being  near  its  lowest  point  has  thrown 
down  one  of  the  vertical  levers  6,  projecting  with  it  the  attached  end  of  the 
horizontal  lever  e.  The  fulcrum-a>in  t  then  enters  the  curve  in  the  guide,  and 
this  upward,  movement  of  the  fulcrum  being  in  addition  to  the  regular  mov^ 
ment  of  the  lever,  causes  the  accelerated  motion  described  ;  the  entering  motion 
is  effected  in  the  same  manner. 
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There  are  now  two  different  ways  of 
considering  the  qiialitiea  of  a  ship  as 
regards  stability,  and  therefore  two  dif- 
ferent modes  of  expressing  it.  The 
former  of  these  we  owe  to  the  Frenoh 
writers  of  the  last  century,  who  taught 
us  to  regard  a  vessel  as  more  or  less 
stable  according  as  the  moment  of  the 
£c>rce  which  acts  to  bring  it  back  to  its 
origrinal  position,  after  it  has  been  dis- 
placed,  is  greater  or  less.  They  con- 
tented themselves,  it  is  true,  with 
calculatm^  this  moment  for  verv  small 
angles  of  inclination.  Attwood  after- 
wards extended  this  method  to  angles 
of  finite  magnitude. 

The  second  or  dynamical  measure  of 
stability,  which  we  owe  to  Professor 
Moseley,  is  the  number  of  units  of  work 
necessary  to  incline  the  vessel  through 
any  angle.  This  is,  of  course,  equiva- 
lent to  the  total  effect  of  the  forces 
which  have  been  in  operation  in  pro- 
ducing this  inclination  during  the  whole 
time  of  the  vessel's  moving  from  one 
position  to  the  other.  And  since  a 
sudden  gust  of  wind  or  blow  of  a  wave 
generates  a  certain  amount  of  vh  viva 
in  the  ship,  which  must  be  overcome 
by  the  forces  which  resist  the  incliua- 
tion,  it  is  evident  that  the  ^^ork  done 
upon  the  vessel  by  the  fluid  pressure 
from  the  position  of  rest  to  the  extreme 
position  of  inclination,  is  a  proper  mea- 
sure of  the  work  done  by  the  gust  of 
wind  or  the  blow  of  the  wave.  The 
chief  use  of  calculating  dynamical  sta- 
bility is,  to  ensure  the  ship  from  danger 
under  such  circumstances :  if,  therefore, 
a  yessel  whose  fbrm  and  qualities  are 
well  known  has  been  ascertained  to  roll 
through  a  certain  angle,  say  from  25^  to 
30",  in  a  violent  storm,  and  this  angle 
be  taken  as  the  limit  to  which  a  vessel 
may  incline  without  danger,  the  de- 
signer should  take  care  i&A  the  vessel 
he  proposes  should  have  at  least  an 
equal  amount  of  d^amical  stability 
for  that  anele  of  inclination. 

Hence  ^namical  stability  must  be 
calculated  for  a  very  considerable 
angle. 

Statical  stability  is  an  element  of  the 
utmost  importance  for  all  ships — ^for  a 
vessel  dencient  In  it  cannot  be  very 


weatherly  ;  neither  could  it,  if  a  vessel 
of  war  be  able,  under  many  circumstan- 
ces, to  use  its  lower  guns,  where  a  ves- 
sel of  more  stability  would  have  this 
power,  and  therefore  have  a  decided 
superiority  over  the  former.  It  ensures 
that,  for  a  given  amount  of  canvass  and 
force  of  wind,  the  vessel  should  not 
incline  beyond  a  certain  angle.  It  is 
usual  for  vessels  of  war  to  calculate 
that  moment  for  an  angle  of  7°  or  9"^, 
and  then  to  provide  that  the  ratio  of 
that  moment  to  the  area  of  sail  should 
lie  within  fixed  limits,  which  have  been 
practically  found  to  be  the  best,  varying 
with  the  different  classes  of  ships. 

Both  of  these  measures  of  stability 
may  be  made  to  depend  on  the  deter- 
mination of  the  rectangular  co-ordinates 
of  the  centre  gravity  of  displacement 
corresponding  to  the  extreme  inclina- 
tion of  the  ship.  If  a  ship  were  of  a 
geometrical  figure,  the  locus  of  these 
centres  mi^ht  be  geometrically  deter- 
mined and  laid  down,  and  used  as  the 
basis  of  our  calculations.  The  ship's 
surface  is,  'however,  generally  of  an 
irre^rular  form,  and  tne  method  for 
finding  this  locus  approximately,  at  the 
same  tmie  gives  the  calculations  we  re- 
quire for  the  stability.  Thus,  in  fig.  (1), 
let  AVB  be  a  transverse  section  of  the 
ship  (made  by  a  plane  perpendicular 
to  the  fore  and  aft  line)  containing  the 
centre  of  gravity  of  the  ahip  (G)  and 
centre  of  gravity  of  displacement  (H). 
And  let  A£  be  the  section  of  the  load- 
water  line — that  is,  the  line  in  which 
the  plane  of  flotation  when  the  vessel 
is  upright  cuts  the  ship.  Suppose,  now, 
the  vessel  inclined  in  the  vertical  plane 
ABD,  through  angle  ASC*©,  and  let 
CSD  be  the  inclined  water-line,  and  P 
the  corresponding  centre  of  gravity  of 
displacement  or  rather  its  projection 
on  AVB ;  g  the  centre  of  gravity  of  the 
volume  contained  between  the  water- 
lines  AS,  SO  and  the  ship's  side,  which 
is  carried  out  by  the  inclination,  to 
which  we  will,  following  Dr.  Inman's 
nomenclature,  give  the  name  of  out; 
and  h  that  of  the  corresponding  volume 
which  is  carried  under,  and  which  we 
call  the  in ;  mg,  nh  perpendiculars  on 
CD ;  PZ  also  a  perpenaicular  fJrom  P 

B 


4         ON  THE  CAlCXniJLTIONS  USBD  IN  MEASURING  THE  STABILITY  OF  SHIPS. 


on  CD ;  HQ,  GZ,  perpendiculars  on  PZ, 
and  therefore  parallel  to  CD;  QB 
parallel  to  PZ,  meeting  HQ  in  R  Let 
M.0  be  the  moment  of  the  force  that 
acts  to  bring  the  vessel  back  to  the 
apriffht  position — that  is,  its  statical 
siabuity. 


And  N0  the  number  of  units  of  work 
which  have  been  done  on  the  vessel 
during  the  inclination  throuffh  the 
angle  0— that  is,  its  dynamical  stabi- 
lity. 

In  the  inclined  position  CD  is  hori- 
zontal; and,  since  the  vessel  is  acted 


Fig.  1. 


on  only  by  its  weight  and  the  fluid 
pressure,  which  equals  the  weight  of 
vessel,  and  acts  upward  vertically 
through  the  centre  of  gravity  of  dis- 
placement; 

M0— moment  of  force  to  restore  the 
vessel  to  its  position. 

-W.GZ   (W   being   weight    of 
ship). 

-W.HQ-W,HE-W.  HQ-W. 

GHsin.« (1)    And 

NO  •"Work  done  by  gravity  and  fluid 
pressure  durine  the  inclination. 

^Work  done  in  producing  the 
total  vertical  separation  of  the  centr^ 
of  gravity  of  ship  and  displacement. 
-  W  (PZ-GH). 
-  W.  PQ  -  W.GH + W.QZ. 
-W.PQ-W.GHVers.  0.  .  .  (2). 

Now,  if  PN  be  drawn  perpendicular 
on  YHG,  it  is  easily  seen  that 
HQ»PNcos.0-fHN8iD.  e 
PQ-PN«in.0-UNcoi.e; 
and  there&re 
W,HQ- W.Pir.  COS.  e  + W.HN  sin.  B 
W.PQ-W.PN  sin.  0- W.  HN  co«.  9. 
Hence  we  see  that  all  the  calcula- 


tions can  be  made  to  depend  on  find- 
ing the  values  of  W.PN  and  W.HN. 

Let  tr*the  weight  of  the  fluid  dis- 
placed by  the  in  or  out  (since  they 
must  be  equal). 

Draw  mfpj  n%  perpendicular  from 
g  and  h  on  AB. 

Then  by  a  well-known  property  of 
the  centre  of  gravity, 

„,.mV-W.PN  .    .    .    (A)   ' 
».(«>  +  »'*) -W.HN.     (B) 

The  centre  of  displacement  does  not 
necessarily  lie  in  tae  plane  AYB.  Sup- 
pose, then,  that  a  ana  a'  are  the  dis- 
tances of  centres  of  gravity  of  out  and 
f n  from  plane  AYB^  and  x  be  the  dis- 
tance of  centre  of  gravity  of  displace- 
ment P  from  the  same  plane. 
Then 

y^9^w(a'^a)»iDcf-^wa     .    .    (C). 

This  calculation  it  is  as  essential 
to  make  as  the  two  formei%  be- 
cause tiie  centre  of  gravitv  of  dis- 
placement ought  not  to  travel  much,  if 
at  all,  out  of  the  vertical  plane  AYB  ; 
for  if  it  does,  the  axis  about  which  the 
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▼easel  moves  would  be  (xmtinually 
chaaging  its  direction,  and  a  very  com- 
plicated and  disagreeable  motion  would 
result. 

If  a  and  of  have  different  siffus ; 
that  is,  if  the  centres  of  gravity  of  the 
in  and  out  travel  one  towards  the  stem 
and  the  other  towards  the  stem,  it  is 
evidently  impossible  to  make  x  vanish  ; 
and,  under  these  circumstances,  it 
would  attain  its  greatest  value.  But 
if  they  travel  in  the  same  direction  ; 
that  is,  both  towards  the  stem  or  both 
towards  the  stem,  a'— a  may  be  made 
very  small,  and  even  vanish.  This  it 
should  be  the  aim  of  the  naval  archi- 
tect to  effect. 

The  advantages  of  a  general  unifor- 
mity in  the  cakulationa,  used  in  naval 
arcnitecture,  are  so  obvious  that  it  is 
unnecessary  further  to  dilate  on  them. 
In  the  case  of  statical  stability.  Dr. 
Inman  proposed  a  method  by  drawing 
radii  ttom.  S  (the  intersection  of  the 
{danee  of  flotation)  to  the  ship's  sides, 
which  compensated  by  its  smiplicity 
for  its  want  of  uniformity  with  the 
other  rules.  This  is  only  applicable, 
however,  to  comparatively  small  angles 
of  inclination.  To  extend  it  to  more 
than  three  radii,  which  considerable 
an^Us  would  require,  would  be  tedious 
ima  complicated. 

Attwood  proposed  in  each  case  to 
measure  ordmates  parallel  and  perpen- 
dicular to  CD,  the  inclined  water-line 
for  the  whole  ship,  and  apply  the  very 
same  rules  as  for  the  upright  position  of 
tike  ship.  This  is  evidently  tedious.  The 
methoa  now  proposed  consists  in  tak- 
ing the  original  load-water  line  AB, 
as  the  basis  of  all  calculations,  and 
X)erforming  them  with  as  little  depar- 
ture as  posolble  firom  the  common 
rule. 

In  this  portion  of  Dr.  Woolley's 
paper,  he  has  investigated  the  prin- 
ciples upon  which  the  calculations  for 
every  vessel  should  be  founded.  The 
other  part,  which  we  intend  to  give 
in  our  ne^t  Number,  exhibits  the 
manner  in  which  they  are  to  be  ap* 
plied  in  any  proposed  case,  and  lays 
down  a  practical  rale  which  is  easily 
foUowed,  though  the  several  elements 
to  be  ascertained  are  certainly  nume- 


rous, and  must  be    cautiously  dealt 
with. 


EXCLUSION  OF  COLONIAL 
PATENT-RIGHTS. 

The  recent  decision  of  the  Patent- 
law  Commissioners,  by  which  the  Co- 
lonies are  excluded  from  patents,  is 
alike  incomprehensible  in  itself  as  a 
matter  of  policy,  and  irreconcileable 
with  the  public  functions  of  these  offi- 
cers. Upon  what  principles  they  can 
have  determined  that  the  abolition 
of  colonial  patents  would  tend  to 
promote  the  benefit  of  the  Colonies 
themselves,  or  of  the  mother  country, 
or  that  it  was  a  step  taken  in  strict 
conformity  with  the  great  object  they 
were  constituted  to  advance — ^the  en- 
couragement of  useful  invention  and 
of  inventors — ^we  are  utterly  at  a  loss 
to  conceive.  As  far  as  it  goes,  the 
alteration  is  decidedly  a  retrogression, 
and  is  certain  to  be  felt  as  an  intolera- 
ble  limitation  of  the  energies^of  the 
ingenious.  If  this  arbitrary,  and — ^we 
may  well  be  excused  for  saying — ^this 
absurd  settlement  of  the  question  of 
colonial  patents,  be  allowed  to  remain 
upon  its  present  footing,  one  great  field 
or  invention  is  at  once  swept  away. 
Henceforth  there  will  be  no  inducement 
for  attempting  the  improvement  of 
any  of  those  numerous  branches  of 
colonial  industry  which  contribute  so 
largely  to  the  wealth  of  our  country, 
and  administer  to  the  wants  and  luxu- 
ries of  its  population  :  and,  whUe  in- 
ventors are  thus  deprived  of  a  tempting 
and  legitimate  stmiulus,  colonial  in- 
terests, and  ultimately  those  of  our 
own  community,  must  inevitably  suffer. 

A  measure  so  obviously  contrary  to 
the  promptings  of  public  expediency, 
and  of  justice  to  individuals,  induces 
us  to  look  into  the  causes  which 
have  probably  occasioned  it.  If  the 
noble  and  learned  Commissioners  who 
are  the  autliors  of  this  new  and 
vicious  principle  had  onLy  looked 
around  them  before  committmff  them- 
selves to  it.  they  would  certainly  have 
been  stmck  with  the  ancwnaly  they 
were  about  to  introduce  into  our  sys- 
tewt  of  jurisprudence.  There  is  no 
right  more  sacred,  which  prindples  of 
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natural  jnetice  recognise,  than  the 
rights  of  discovery  and  of  invention. 
Amongst  the  most  barbarous  and  un- 
cultivated nations  of  the  earth,  there  is 
not  one  which  does  not  concede  to  dis- 
covery its  claim  to  possession ;  and 
in  civilized  countries  the  preliminary 
steps  should  be  few,  simple,  and  acces- 
sible to  the  most  humble,  to  secure  the 
right  when  the  groundwork  of  claim 
has  been  fully  and  satisfactorily  made 
out.  Indeed,  it  is  only  to  the  circum- 
stance that,  in  a  long  course  of  time,  a 
niass  of  unjust  and  impolitic  obstruc- 
tion had  clogged  the  lesal  machinery 
of  granting  monopolies  for  invention, 
that  the  existence  of  the  Commission 
itself  is  to  be  attributed.  Considering 
that  their  great  principle  of  action 
should  be  to  smooth  the  rushed  path 
of  the  inventor,  and  to  faciEtate  the 
acquisition  by  him  of  a  beneficial  in- 
terest in  his  undertakings,  we  cannot 
but  consider  that  they  have,  to  say  the 
least  of  it,  most  strangely  lost  sight  of 
their  duty. 

To  take  even  the  limited  view  of 
the  subject  which  would  occur  to  most 
lawyers,  in  their  capacity  of  a  public 
bodv  appointed  to  promote  the  reform 
of  that  branch  of  the  law  which  they 
immediately  administer,  they  might  at 
least  have  proceeded  upon  the  principle 
which  is  now  directing  the  great  work 
of  the  general  amendment  of  the  law. 
When  they  saw  all  law  reformers 
around  them  busy  in  endeavouring  to 
assimilate  the  law  on  one  subject  to 
that  which  prevailed  on  other  collate- 
ral subjects  which  had  been  found  to 
work  well,  it  might  certainly  have 
occurred  to  them — ^and  we  are  inclined 
to  think  it  did — ^to  consider  the  state 
of  the  law  of  copyright.  No  one  ques- 
tions the  justice  or  the  propriety  of 
extending  to  our  Colonies  the  right 
which  an  author  possesses  in  his  book ; 
and  experience  shows  that,  while  it 
protects  the  author,  and  so  encourages 
the  cultivation  of  literature^  its  opera- 
tion has  not  been  attended  with  any 
incidental  inconvenieuce  or  injustice  of 
apublic  nature  to  call  for  its  abolition. 
Here,  then,  is  an  example  exactly  ana- 
logous in  its  circumstances  to  the  matter 
with  which  these  Commissioners  were 
dealing,  and  which  they  have  practi- 
cally r^udiated.  Whether  thev  have 
done  so  ignorantly  or  designedly,  is  a 


matter  of  little  moment  in  the  presence 
of  the  great  mischief  which  they  have 
created. 

And  what  ground  for  this  decision 
can  be  gathered  from  the  history  of 
our  relation  with  the  Colonies,  so  far 
as  it  depends  upon  the  consequences  of 
English  invention  applicable  to  their 
natural  resources?  Has  English  in- 
vention done  nothing  to  ori^ate  and 
maintain  vitality  in  colonial  industry, 
that  it  should  be  thus  abruptly  shut 
out ;  or  is  it  a  matter  of  such  perfect 
indifference  whether  it  should  continue 
to  exist  or  not,  for  this  particular  field, 
that  it  is  as  well  to  put  an  end  to  it  at 
once  ?  A  few  examples,  out  of  very 
many  that  might  be  adduced  upon  this 
point,  will  serve  to  show  how  com- 
pletely the  daim  of  inventors  to  be 
treated,  if  not  with  indulgence,  at  least 
with  justice,  has  been  disregarded. 
It  is  to  the  improvements  intjKduced 
into  various  branches  of  the  sugar 
manu&cture,  by  a  long  succession  of 
English  inventions,  that  the  West 
IncUa  Islands — ^reduced  as  may  be  their 
condition  from  the  operation  of  poli- 
tical causes—owe  a  very  large  measui'e 
of  the  advantages  they  are  in  possession 
of.  Howard's  vacuum-pan,  andAlUott, 
Finzel,  and  Co.'s  centrifugal  machine, 
were  there  no  other  instances  of  benefit 
to  the  Colonies  from  English  invention, 
might  alone  have  sufficed  to  obtain 
from  these  high  functionaries  respect 
for  the  principle,  at  least,  of  the  late 
system. 

To  come  to  recent  examples ;  had 
the  law  been  vitiated  at  an  earlier 
date.  New  Zealand  would  never  have 
experienced  the  benefit  of  the  vast 
scope  for  its  industry  opened  up  for  it 
by  the  process  of  Mr.  Stenson  ibr  con- 
verting its  iron-sand  into  merchantable 
bars,  available  at  once  for  all  the  great 
purposes  which  machinery  develops 
and  organizes.  Last  of  all,  too,  and  as 
if  for  the  purpose  of  checking  the  flood 
of  wealth  unexpectedly  brought  to  our 
shores  from  the  ffrest  Australian  ma' 
trix,  this  unjust  (^cision  is  to  prevent 
entirely  the  efforts  of  the  ingenious  to 
facilitate  the  acauisition  of  the  precious 
metal,  by  introducing  improved  means 
of  washing,  separating,  crushing,  amal'- 
gamating,  and  generally  treating  it 

It  is  not  as  regards  the  Colonies  alone 
that  this  new  arrangement  is  impolitic. 


EimmnoN  ov  bboooit  xwEMnoKS  at  trb  bochvy  of  a^ts* 


In  ovr  riTalry  with  other  European 
countries  an/with  ABterica,  it  caLiot 
fail  of  proving  the  most  short-sighted 
policy  imaginable.  For  Uie  future,  no 
sooner  will  our  engineers  and  our  che- 
mists have  devised  any  improvements 
in  colonial  prooesses,  than  tne  colonists 
will  avail  themselves  of  French  and 
Belgian  manufacturers,  because  they 
will  then  escape  the  pavment  of 
royalty,  and  get  their  maohmery  from 
foreign  ensineers  free  of  patent  riffht. 
Thus  an  im^rtant  part  of  EugTish 
madrine-making  is  about  to  be  trans- 
ferred to  other  countries,  and  lost  to 
om*  own. 

The  measure  is,  in  point  of  &ct,  a 
voluntary  abandonment  of  our  Colo- 
nies, so  prolific  in  their  incentives  to 
invention,  to  the  ingenuity  of  foreign 
inventors,  who,  we  may  depend  upon 
it,  will  not  be  slow  to  perceive  and 
take  advantage  of  our  folly. 

In  the  presence  of  so  imjust  and 
foolish  a  decision  having  the  force  of 
law,  and  inflicting  so  terrible  a  blow 
on  the  inventor  for  the  Colonies,  who 
has  all  along  been  calculating  upon  his 
power  of  ti&ing  out  a  oolomal  patent, 
we  have  not  even  the  satisfaction  of 
knowing  precisely  the  ground  upon 
which  the  subject  rests.  Lawyers  are 
obviously  the  worst  l^pslators  a  ooun^ 
try  can  have.  Men  who  have  no  higher 
aim  for  their  talents  than  the  discus- 
sion of  minute  questions  of  legal  con- 
stmetlony  are  not  the  men  to  appreciate 
the  great  questions  which  constantly 
arise  in  the  social  organization  of  a 
great  people.  This  country,  of  all 
others,  cannot  be  successfully  governed 
by  such  means,  and  we  need  look  no 
further  for  an  assurance  on  this  point 
than  to  the  subject  before  us,  which,  if  we 
understand  it  rightly,  has  not  received 
the  unanimous  approval  of  the  Commis- 
sion. We  have  reason  to  believe  that 
the  Attornev-General,  Sir  Frederick 
Theaiger,  and  the  Solicitor-General,  Sir 
Fltzrojr Kelly,  were  both  opposed  to  the 
exdusion  of  tne  Colonies,  but  that  the 
Lord-Chancellor  and  the  Master  of  the 
Rolls  being  in  favour  of  it,  it  took  the 
form  and  the  incidents  of  a  decision.  In 
whatever  way  it  has  been  done,  how- 
ever, and  wluktever  mav  be  the  preeise 
Bcaoe  of  the  decision,  the  eflect  is  clear 
and  nnntirtalreabie.  Patents  can  no 
laugw  be  secnved  in  the  Colonies.    So 


far  from  the  rights  of  the  matter  being 
understood,  it  has  been  managed  in  so 
slovenly  a  way,  that  all  we  can  learn 
about  it  is,  that  the  joint  wisdom  of 
the  Colonial-office  and  of  ihe  Board  of 
Trade  has  been  at  work  here.  Their 
production  is  well  worthy  of  their 
fame.  They  have  contrived — ^let  us 
hope  only  for  a  time-— to  inflict  a  great 
injustice  on  individuals,  and  to  damage 
the  prosperity  of  the  empire  in  one  of 
its  cardinal  points.  For  the  present 
we  must  be  content  to  bow  to  the 
"decision;"  but  we  should  be  wrong 
not  to  look  forward  to  a  prompt  and 
efficient  adjustment  of  the  subject  at 
the  hands  of  the  Legislature. 


EXHIBITION  OF  RECENT  INVEN- 
TIONS AT  THE  SOCIETY  OF 
ARTS. 

Xk  the  section  of  manufacturing  machines 
and  tools,  Sullivan's  Dandy-roller  excited 
considerable  attention.  The  novelty  of  the 
design  consists  in  the  longitudinal  bars, 
with  slots  for  the  wire  to  fall  mto,  instead  of 
being  sewn  as  hitherto,  thereby  giving  a 
uniform  surface  to  the  roller,  and  prevent- 
ing ridges. 

Mr.  J.  H.  Johnson  exhibits  a  drawing  of 
Gathercole*s  Envelope-machine,  which  exe- 
cutes the  several  processes  of  gumming, 
carrying  the  creaaing-table,  embossing, 
creasing,  and  discharging,  for  the  complete 
poduction  of  the  envelopes  from  the  plain 
flat  blanks. 

E.  Lyon's  machine  for  mincii^  meat  is 
worthy  of  notice,  from  its  simplicity  and 
extreme  compactness.  It  only  occupies  a 
space  of  14  inches  square,  and  may  be 
screwed  to  a  counter  or  kitchen  dresser. 
The  interior  is  fitted  with  a  cylinder, 
pricked  like  an  organ-barreL  When  set  in 
motion  by  a  handle,  which  also  works  a 
multiplying  wheel,  the  jutting  pins  pass 
a  series  of  vertical  knives,  which  m  an  in- 
stant reduce  the  meat  in  the  feeder  to  shreds 
of  the  smallest  size.  The  machine  is  stated 
to  work  without  noise. 

Urwin*t  Pump  was  exhibited  by  Messrs. 
Burgess  and  Key. 

^  Shawns  Fruit' Dressing  Machine  gives  a  re- 
ciprocating motion  to  a  sifter,  by  an  ordi- 
nary  crank,  worked  by  a  wheel  and  pinion. 
Its  purpose,  and  that  also  of  Mr.  Buck's 
currant-dressing  machine  is  the  disintegrat- 
ing, cleansing,  and  separating  the  stones, 
dust,  and  other  matter  from  currants,  as 
they  are  delivered  to  the  merchant  from 
Zante  and  Smyrna. 
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Stwrkty't  Gold' Wasking  Machine  has  four 
blades,  or  fans,  working  in  a  cylindrical 
vessel  of  galvanized  iron,  which  throw  water 
against  a  sieve  placed  in  the  vessel,  on 
which  the  ores  to  be  washed  are  laid.  The 
blades  are  set  in  motion  by  a  handle,  the 
action  being  regulated  by  a  fly-wheel.  At 
each  revolution  a  jerking  motion  is  given  to 
the  sieve,  which  facilitates  the  separation 
of  the  gold  from  other  substances.  The 
auriferous  matter  falls  through  the  sieve  to 
the  bottom  of  the  cylindrical  vessel,  from 
which  it  escapes  into  a  receiver  beneath, 
where  it  undergoes  a  second  washing. 

Bamet^t  Barrow  Gold-  WatJdng  Machine. — 
This  machine  consists  of  a  strong  wooden 
trough  for  holding  the  water,  mounted  on 
legs  and  wheels,  and  forming  a  barrow  for 
convenience  of  transport.  A  strong  cylin- 
drical galvanized  iron  wire  cage,  with  shaft 
and  radial  arms,  for  breaking  the  earth,  is 
placed  in  the  trough.  The  rotary  motion  is 
given  to  the  cylinder  by  means  of  a  winch- 
handle  and  cog-wheels.  The  nuggets  of 
gold  and  stones  are  retained,  the  gold-dust 
and  fine  particles  passinr  through  into  a 
fine  wire  sieve  in  the  bottom* of  the  ma- 
chine. 

Richards  and  Co.*s  Gotd-Washing  Cradle. — 
This  consists  of  a  galvanized  iron  sieve,  into 
which  the  auriferous*  soil  is  thrown.  Water 
is  then  poured  into  the  sieve,  and  the  ma- 
chine being  rocked,  the  stuff  is  washed 
through  to  the  distributing-table,  and  so 
along  the  bottom  of  the  machine.  The 
bottom  machine  is  divided  by  three  trans- 
verse stops,  which  arrest  the  heavy  particles 
of  gold,  and  allow  the  lighter  earthy  matter 
to  be  washed  away  by  the  flow  of  water. 
The  particles  of  gold  collected  by  the  stops 
are  tnen  washed  through  the  three  plug- 
holes in  the  bottom  of  the  machine,  and 
afterwards  dried  and  sifted. 

LyonU  Gold-Wathing  MacMne,  exhibited 
by  T.  F.  Grifliths,  combines  in  itself  a 
cradle  washing-machine,  and  detective  ap. 
paratns,  and  can  be  used  with  or  without 
water,  by  placing  a  little  quicksilver  in  the 
cavity  at  the  bottom,  which  will  collect 
every  grain  of  gold.  From  its  lightness,  a 
lateral  or  circular  motion  can  be  given  with 
but  little  exertion. 

A  Pickaxe  for  Gold-diggert,  by  H.  Thomas. 
—-This  is  a  very  ingenious  and  useful  imple- 
ment. It  is  constructed  with  a  groove, 
into  which  differently-shaped  points  can  be 
fitted ;  and  when  one  end  of  a  point  is  worn 
away,  the  other  can  be  substituted. 

J^^t  CombUiaiion  Gold-digging  Tool  con- 
sists of  a  steel  shovel,  with  a  loose  handle, 
adapted  to  fit  all  the  tools.  The  shovel  may 
be  altered  so  as  to  be  used  as  a  pick  and  a 
scraper.  To  the  handle  a  crowbar  can  be 
fltteoi  and  also  an  axe  with  a  pointed  ham- 


mer,    which    can  be    used    for    breaking 
granite. 

Miner*t  Lampt,  by  £.  Simon8.-^Several 
modifications  of  this  lamp  are  shown,  some 
for  hanging  in  the  mine,  others  with  a  spear 
attached,  enabling  them  to  be  stuck  uto 
the  ground.  [Similar  to,  if  not  identical  with, 
Biram*8  Lamp,  described  in  Vol.  It,  p.  217.] 

Waiton*9  Miner's  Shtfettf-lamp  is  a  modifi- 
cation of  Sir  Humphrey  Davy's.  The  im- 
provement consists  in  the  form  and  better 
arrangement  of  the  parts,  so  that  the  Ikiiner 
cannot  open  the  lamp,  or  get  accesa  to  the 
flame,  which  has  been  the  chief  cause  of  the 
serious  explosions  that  have  taken  place. 

M.  Eloin's  Miner's  Safety-lamp,  exhibited 
by  J.  Thornton  and  Sons.  In  these  lamps 
the  flame  is  surrounded  with  a  short  thick 
glass,  well  protected,  and  the  air  is  admitted 
through  wire  gauze  below  the  flame,  and 
under  a  cover  or  cap,  on  the  principle  of  the 
solar  lamp.  A  much  better  light  is  thus 
produced,  and  perfect  combustion  obtained.  ^ 
All  danger  from  over-heating  of  the  gauze, ' 
accumulation  of  soot  and  coal-dust,  is  re- 
moved ;  and  the  combustion-chamber  of 
glass  being  bound  at  the  top  and  bottom  by 
a  strong  brass  ring,  any  accident  by  the 
cracking  of  the  glass  from  unequal  expan- 
sion is  prevented. 

Austin's  Bricks  for  the  Formation  qf  Hol- 
low WaUs.  —  The  advantages  claimed  for 
these  bricks  are  increased  strength,  and 
opportunities  by  "infill"  spaces,  for  the 
escape  of  damp  in  thick  wails,  and  for  ad- 
mitting the  passage  of  a  current  of  air  ver- 
tically. The  bricks  are  dowel-shaped,  so 
that  a  strong  bond  is  obtained. 

Mr.  Hartley  exhibits  some  fine  specuuena 
of  rolled  glass.  This  glass  is  senu-opaque, 
and  being  produced  in  large  sheets,  can  be 
advantageously  used  in  place  of  the  small 
panes  with  metal  framework  in  Gothic  and 
other  structures. 

Hesketh*s  Combination  Re/ectors  ;  manu- 
faehired  by  Boyd  and  Chapman.— This  in- 
yention  consists  of  a  series  of  narrow  re- 
flectors, capable  of  every  acQustment  to 
any  angle,  so  as  not  to  project  in  an  incon- 
venient and  unsightly  manner  outside  or 
inside  of  a  window.  The  reflecting  sur- 
faces are  brought  up  to  the  openmg,  so 
that  all  parts  of  the  room  are  lighted.  The 
reflectors  are  capable  of  any  a4justment, 
and  being  in  narrow  widths,  are  cheiq>er 
than  those  ordinarily  used.  The  glass  is 
silvered  chemically  with  pure  silver,  and 
protected  from  the  action  of  the  air  by 
painting. 

The  following  novelties  are  exhibited  in 
stones  t 

Phillips's  Hot-water  A«M.— The  leading 
feature  in  this  stove  is  the  large  heating 
surface  exposed  to  the  action  of  the  fire, 
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by  which  means  a  smaUer  quantity  of  fuel 
is  necessary  than  in  other  stoves. 

Gwidar^B  Jsbettoi  Gat-tiove.— The  ad- 
vantage of  this  over  other  gas-stoves  is, 
thai  while  a  large  amount  of  heat  is  radi- 
ated, a  cheerful  incandescent  fire  is  pre- 
sented to  the  eye.  It  is  also  compact  and 
poftable* 

BlmdiifUWs  Ga^-Mtove.^The  case  of  this 
stove  is  constructed  entirely  of  terra  cotta. 
The  gas-burner  is  placed  below  a  hollow 
cone  of  fire-brick,  which  serves  to  give 
warmth  to  the  apartment  at  the  same  time 
that  it  prevents  the  emission  of  noxious 
vapours. 

JBdb'sCibarcoa^laas.— This  stove  renders 
the  use  of  charcoal  harmless,  gives  out  a 
great  amount  of  heat,  and  requires  little 
attention. 

[A  beautiful  model  of  boat  -  lowering 
apparatus  has  been  sent  by  Mr.  W.  S. 
Lacon,  which  exhibitu  the  several  methods 
,  at  present  practised  for  the  stowage  and 
lowering  of  boats,  and  also  some  practical 
Bu^gesttons  for  further  facilitatmg  this 
object] 

Ifr.  Bridson  also  has  a  model  for  the 
same  purpose,  by  which  a  boat  may  be 
lowerea  without  risk  by  the  most  inexpe- 
rienced person. 

jt  DevUtUen  Compatt  i  hy  Qwtain  W, 
Walker,  R,S. — The  object  of  this  mvention 
is  to  obviate  or  neutralise  the  defects  in  the 
existing  compass,  and  to  produce  an  instru- 
ment capable  of  indicating  the  course  of  a 
vessel  with  correctness,  both  in  fair  and  in 
fool  weather,  in  all  localities,  and  when 
under  agitation  from  external  or  internal 
causes,  so  that  the  deviations  and  errors  of 
the  mariner's  compass  may,  when  neces- 
sary, be  ascertained  and  indicated.  (See 
JIfee.  Mag.,  Vol.  IviL  p.  161.) 

There  are  several,  specimens  of  bullet- 
moulds,  beautifully  made.  One,  by  Mr. 
Palmer,  is  intended  for  casting  hollow  coni- 
cal balls  or  projectiles. 

Another,  by  Mr.  Beckwith,  is  made  of  two 
parts  only,  and  by  placing  the  run  at  the 
side,  the  points  of  the  bullet  are  perfected. 
It  also  admits  of  steel  points  being  cast 
upon  the  bullets  for  sporting  purposes. 

Mr.  J.  T.  Campion  also  exhibits  one  for 
easting  hollow  conical  balls.  In  this  mould, 
the  core  which  forms  the  hollow  of  the 
bullet  ia  attached  to  the  joint.  When  opened 
half  way  between  the  two  cheeks,  the  bul- 
let is  freed  from  the  chamber,  and  on  being 
reversed  falls  from  the  core. 

Maimft  Rijh' barrel  and  Balls,— Th^se 
are  moc&ls  illustrative  of  a  rifle-barrel,  a 
rifie  motion,  and  the  methods  of  obtaining 
it.  The  object  is  accomplished  by  assisting 
ot  wholly  communicating  the  rotation  by 
means  of  a  leather  wad,  for  preventing 


'Windage,  without  any  injurious  amount  of 
friction.  Specimens  of  rifie  and  cannon 
balls,  having  iron  cores  or  centre-pieces, 
are  also  exhibited. 

Solid  Self-  expanding  Projectiles ;  by  H. 
Wilkinson.— The  hind- part  of  this  bullet 
being  lighter,  and  having  less  strength  to 
resist  the  shock  than  the  fore-part,  closes 
up  and  expands  before  it  can  overcome  the 
inertia  of  the  heavier  mass  of  lead  in  front 
(which  is  the  cylindro-ogivale  portion),  and 
thus  expands  and  fills  the  grooves  of  the 
rifle,  so  as  to  stop  all  windage  passage  in- 
stantly, and  by  receiving  the  impression  of 
the  grooves,  it  acquires  the  rotation  neces- 
sary to  secure  accuracy  of  flight. 

[In  our  next  we  shall  proceed  to  notice 
the  philosophical  instruments,  and  the  re- 
maining portions  of  the  Exhibition.] 


STATISTICS  or   THi:   RECENT   llAlNB. 

(From  the  Literjioot  Albion.) 

The  last  seven  months  of  (he  past  year 
will,  we  believe,  prove  to  be  the  seven 
wettest  consecutive  months  oh  record. 
^From  the  beginning  of  June  up  to  beyond 
the  middle  of  October  we  had  copious  rains, 
varied  Only  by  intervals  of  fine  weather. 
From  the  latter  part  of  October,  through-  ' 
out  the  whole  of  November,  and  far  into 
December,  we  have  had  perpetual,  thick, 
persevering  rain.  All  over  England  and 
Ireland  this  visitation  of  rain  has  been 
equally  excessive.  **  The  recent  floods,*'  as 
remarked  by  a  metropolitau  contemporary, 
"  are  unprecedented  in  the  memory  of  the 
present  generation.  Disastrous  inundations 
from  sudden  thaws  are  of  frequent  occur- 
rence  in  particular  localities.  These,  how. 
ever,  depend  more  upon  a  rapid  change 
of  temperature  than  upon  any  extraordi- 
nary  fall  of  snow  or  rain  extending  over  a 
long  period.  But  the  floods  of  which  we 
have  heard  so  much  within  the  last  month, 
from  all  parts  of  the  country,  are  to  be  en- 
tirely attributed  to  the  actual  quantity  of 
rain  that  has  been  falling  within  the  last  six 
months." 

The  observations  made  in  the  vicinity  of 
Dublin  correspond  very  nearly  with  those 
made  near  London.  At  Dublin,  during 
twenty-six  days  in  November  last,  there  fell 
Gi  inches  of  rain,  which  was  one-fourth  of 
the  annual  average  depth  that  falls  in  the 
district.  On  the  llth  of  the  month  there 
fell  1}  inch ;  on  the  12th,  a  quarter  of  an 
inch;  on  the  13th,  half  an  inch;  and  on 
the  14th,  three  quarters  of  an  inch  ;  making 
a  depth  of  3  inches  in  four  days.  From  the 
observations  made  near  London,  it  appears 
there  fell  in  the  same  four  days  upwards  of 
2^  inches.    The  total  amount  which  fell  at 
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London  in  November  last  was  ^'2%  inehes, 
or  64  ibcIms,  wKich,  dedueting  seven  days 
on  wHieh  no  rain  fell,  gWes  nearly  6}  inches 
in  twenty-three  days.  The  average  amount 
of  rain  in  the  vicinity  of  Lon<K>n  in  the 
November  months  for  the  last  twenty-six 
years  is  2*16  inches ;  the  greatest  Novem- 
ber  fall  having  been  in  1842,  when  it  was 
4"47  inehes ;  and  the  least  in  1851,  when  it 
was  little  mmre  than  half  an  inch.  We  learn 
from  the  Gardeners*  Ckrtmiele,  that  ''so 
much  rain  has  not  fallen  near  London  in 
November,  nor  in  any  one  month,  with  the 
exception  of  July,  1834,  for  at  least  fifty-five 
years."  The  amount  which  fell  m  July, 
1834,  was  6*34  inches.  In  November,  1798, 
there  fell,  at  London,  4*27  inches ;  and  in 
1800,  1804',  1810,  and  1821,  respectively, 
5-32,  5-59,  5*82,  and  4*67  inches.  For  the 
following  account  of  the  depth  of  rain  which 
fell  near  London  in  November  last,  we  are 
indebted  to  the  paper  just  quoted : 


In.  Pts. 

In 

i.  Ptt. 

Nov.  1  . 

002 

Nov.16  . 

0-12 

*»     2  . 

0*61 

17. 

0*11 

»>     3  . 

016 

18. 

-i. 

»    4. 

0-01 

19. 

0*24 

»*.    5  . 

0*05 

20. 

0-35 

„    6  . 

0-05 

21, 

0*10 

„    7  . 

015 

22. 

004 

»>     8  . 

-— 

23. 

018 

»    9. 

... 

24. 

_. 

„  10. 

006 

25. 

0*22 

„  11  . 

1-02 

26. 

0*70 

„  12  . 

0*13 

27. 

_ 

„  13  . 

0*22 

28. 

008 

»  14. 

1*24 

29. 

^ 

„  15  . 

0-34 

30. 

• . 

— 

4*06 


2*14 


The  conious  rain  has  not,  however,  been 
confined  this  year  to  one  month,  as  was  the 
case  in  the  year  1834,  when  there  was  so 
great  a  fall  in  July.  Great  quantities  fell 
in  the  months  preceding  November,  the 
amounts  of  which  we  shall  hereafter  show  ; 
and  the  superabundant  supplies  of  moisture 
have  contmued  far  into  Deeember.  No 
doubt,  from  the  1st  of  November  last  till 
the  present  time,  fully  8  inches  of  rain  have 
fallen,  which  is  nearly  half  the  quantity 
which  descended  during  the  whole  of  1847, 
when  the  total  amount  for  the  year  was  only 
16*65.  In  1850,  the  amount  for  the  year 
was  18*28,  and  last  year,  20*79,  the  annual 
average  fall  being  about  24  inches  ;  so  that 
the  depth  during  the  last  seven  weeks  has 
been  equal  to  one.third  the  average  of  or- 
dinary years. 

The  total  fall  of  rain  this  year  at  London, 
up  to  the  end  of  November,  was,  notwith- 
standing the  dryness  of  the  early  months, 
80-67  inches.    The  following  is  the  record, 


extracted  from  tb«  aovuree  befoie  aekscsr- 
ledged  i—Jaanavy,  2*72;  Febniaiy»  1*06 
March,  0*25;  April,  0*52  ^  May,  1,74 
June,  4*69 ;  July,  2*27 ;  August,  3*71 
September,  3*64;  October,  3*87;  Ncvem. 
ber,  6*20  iiicheft--Totol,  36*67.  Thtgrcatwt 
fall  in  the  course  of  the  twenty-skz  ycaia 
preceding  was  in  1841,  when  the  depith  waft 
30-97  inches;  the  smdileal  io  1847,  when 
the  d^>th  was  16^5  inches;  the  average 
being,  as  we  have  stated,  24  inches.  AA- 
ing  to  the  ascertained  faU  for  the  paeacnl 
year  2^  inches,  which  is  not  excessive,  cco- 
sidering  the  almost  inceoaant  rain  we  have 
already  had  last  month,  we  have  as  the  tctol 
fall  in  1852,  3317  inches.  Of  tU»  there 
fell  in  the  six  months  from  the  bcginnHig  cf 
June  to  the  end  ef  Novcmbci,  24*38  indsasu 
If  we  add  2i  inches  for  December,  wer  hnvc 
nearly  27  inehes,  or  aa  excess  in  sefven 
HMmths  of  3  inches  oier  the  mean  a»- 
nnal  average. 

MR.  STEWART'S  PHOTOGRAPHIC 
PROCESSES. 

The  following  letter  from  Mr.  John  Ste- 
wart, the  brother-in-law  of  Mr.  J.  V.  W. 
Hersehel,  and  now  resident  at  Pau  in  the 
south  of  France,  contains  the  details  of  the 
photographic  processes  employed  by  him  in 
taking  landscapes;  and  wtU,  on  that  ac- 
count, be  highly  prised  by  every  amateur 
in  that  elegant  art.  Its  vakie  will  be  seen 
from  the  terms  in  which  Mr.  Hersehel 
speaks  of  the  successftil  phtographic  mani- 
pulation  of  his  ingenious  relative.  The 
letter  was  sent  to  Mr.  Hersehel ;  and  refer- 
ring to  photography  and  its  cuhivators, 
Mr.  Hersehel  speaks  of  Mr.  Stewart  as 
one  "  who  has  been  singularly  successful  in 
his  application  of  that  art  to  the  deptetiott 
of  natural  scenery ;  and  whose  representa- 
tions of  the  superb  combinations  of  rock, 
mountain,  forest,  and  water  which  aboimd 
in  the  picturesque  region  of  the  Pyrenees 
are  among  the  most  exquisite  in  their 
finish,  and  artistic  in  their  general  effect,  of 
any  specimen  of  that  art  which  I  have  yet 
seen.  The  extreme  simplicity  of  the  pro- 
cess employed  by  him  for  the  preparation 
of  the  paper,  its  uniformity,  and  the  cer- 
tainty attained  in  the  production  of  its 
results,  seem  to  render  it  well  worthy  of 
being  generally  known  to  travellers.  It 
need  hardly  be  mentioned  that  the  'air- 
pump  *  employed  may  be  one  of  so  simple 
a  construction  as  to  add  very  little  to  either 
the  weight,  bulk,  or  expense  of  the  appa- 
ratus required  for  the  practice  of  this  art. 
The  obtaining  of  a  very  perfeet  vacuum, 
for  the  imbibition  of  the  paper,  being  a 
matter  of  little  moment— a  single  barrel 
(worked  by  a  erots-handle  by  dureet  ptift 
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•md  pofth),  fimished  with  a  ftexibic  em- 
neetii>9-pipe»  and  eonalmetcd  ao  as  to  be 
caydkle  of  bemg  clamped  on  the  edge  of  a 
tabie»  voaiM  Mtiafy  every  eondition." 

"Hie  following  is  a  copy  of  the  letter : 

**  My  dear  Hereehel,— Thaiika  to  the  yala- 
aU*  iadicatioiia  of  Proifesaor  RegBaolt,  of  the 
Inatitoty  I  hare  been  esaUcd  to  produce, 
what  appear  tome,  neet  Mtiafaetory  results 
in  photographic  landscapes  on  paper.  In 
this  rsaaote  eeener  (so  deficient  also  in  re- 
sonreca  fat  experiment)  I  fell  that  I  am  hut 
▼ery  paftinK|y  aeqnainted  with  the  results 
ohtaiiisd,  attd  the  prog? ess  making  in  the 
grcnt  eentresy  Parts  and  London;  but  I 
think  that,  in  detailing  the  simple  pvoeets 
and  maMipnhitiea  I  now  adopt,  indtcaitions 
of  aomo  ▼alne,  and  suggestive  of  fiirther 
improwmtnt  to  faUow-Uhotirers  in  the  art 
m^  be  famnd ;  and  if  yon  are  of  the  same 
opinion,  yea  will,  perhaps,  facilitate  the 
commnnicatiott  of  these  detaib  to  onr  i^o- 
tograf  hen  at  home." 

The  follosving  obsewationa  are  eonfaied 
to  Bcgativc  paper  processes,  divisible  into 
two-— the  Wet  and  the  Dry.  The  solutions  I 
eaaploy  for  both  these  processes  are  identi- 
cal, and  are  as  faUoan : 

Solution  of  iodide  of  potassium,  of  the 
stFength  of  ftvo  parts  of  iodide  to  100  of 
pare  water. 

Solntien  of  acoto^nitrate  of  silver,  in  the 
following  peopof  tions !  15  parts  of  nitrate 
of  s^ver;  SO  of  glacial  acetic  acid  ;  150  of 
distiBsd  water. 

Solnlisn  of  gaiUie  acid,  for  devrioping,  a 


Solution  of  hyposulphite  of  soda ;  of  the 
strength  ef  one  part  hyposulphite  of  soda 
to  irom  six  to  eight  parts  water. 

The  solutions  employed  are  thus  re^ 
duced  to  thehr  simplest  possible  expression, 
for  it  Witt  be  observed  timt  in  iodizing  I 
emplsy  neither  riee-water,  smgar  of  mUk, 
flnoriM,  eyamnc,  nor  free  iodide,  frc. ;  bwt 
a  simple  solution  of  iodide  of  potassium 
(the  sAtength  of  this  solmtioa  is  a  (question 
of  coMsdteraUe  importance,  not  yet,  I 
thmfc,  suAciMrtly  investigated). 

For  both  the  wet  and  the  aj  processes, 
I  isdJTO  n^  ff^  s*  foQows.  In  »  tray 
eeataining  the  above  s^utien,  I  plwage, 
one  by  one,  as  many  sheets  of  paper  (twen- 
ty,  lldrty,  ifty,  Ac.,)  as  are  likely  to  be 
ro^jined  far  some  time.  This  is  done  in 
twoorthrso  mimttes.  I  then  roll  up  loosely 
the  whole  bnndle  of  sheets,  while  in  the 
iMth ;  and  picking  up  the  roll  by  the  ends, 
drop  it  inco  a  cyfindiital  glass  vessel  with  a 
foot  to  if,  and  pour  the  solution  therein, 
ensiugh  to  cover  the  roll  completely  (in  case 
it  shsuM  float  up  above  the  surface  of  the 
sofartieB,  a  Utde  piece  of  glass  may  be 
pnsind  dvwB  to  lust  aepws  thosoUof  paper 


and  prevent  its  rising).  The  vessel  with  the 
roll  of  paper  is  placed  under  the  receiver  of 
an  air.pump,  and  the  air  exhausted ;  this  is 
accomplished  in  a  very  few  minutes,  and 
the  paper  may  then  be  left  five  or  six 
minutes  in  the  vacuum.  Should  the  glass 
be  too  high  (the  paper  being  in  large  sheets) 
to  be  inserted  under  a  pneunaatic  pump^re- 
ceiver,  a  stiff  lid  lined  with  India-rubber, 
with  a  valve  in  the  centre  communicating 
by  a  tube  with  a  common  direct-action  air- 
pump  may  be  employed  with  equal  success. 
After  the  paper  is  thus  soaked  in  vacuo,  it 
is  removed,  and  the  roll  dropped  back  into 
the  tray  with  the  solution,  ufd  then  sheet 
by  sheet  picked  off  and  hung  up  to  dry, 
when,  as  with  all  other  iodised  paper,  it 
will  keep  for  an  indefinite  time. 

I  cannot  say  that  I  fully  understand  the 
rationaU  of  the  action  of  the  air-putmp,  but 
several  valuable  advsntages  are  obtidned 
by  its  use :— 1st.  The  paper  is  thoroughly 
iodized,  and  with  an  equality  thronghout 
that  no  amount  of  soaking  procures,  for  no 
two  sheets  of  paper  are  alike,  or  even  one 
perfect  throogiM«it  in  texture ;  and  air  bulbs 
are  impossible.  2nd.  The  operation  is  ac- 
complished in  a  quarter  of  an  hour,  which 
gpeneraUy  em]^oys  one,  two,  or  more  hours. 
3rd.  To  this  do  I  cUefty  attribute  the  fact 
that  my  paper  is  never  sfi4arised  even  in  the 
brightest  sun ;  and  that  it  wiU  bear  what- 
ever amount  of  exposure  is  necessary  far 
the  deepest  and  most  imfpenetraUe  shadows 
in  the  view,  without  injury  to  the  bright 
lights. 

Wei  PruMM.— To  begin  with  the  wet  pro- 
cess.  Having  prepared  the  above  solution 
of  aceto^nitrate  of  silver,  float  a  sheet  of 
the  iodized  paper,  upon  the  'surface  of  this 
sensitive  bath,  leaving  it  there  for  abont 
ten  minutes.  During  this  interval,  haTing 
placed  the  glass  or  slate  of  your  slider  quite 
level,  dip  a  sheet  of  thick  clean  white  print- 
ing (unsized)  paper  in  water,  and  lay  it  on 
the  glass  or  slate  as  a  wet  lining  to  receive 
the  sensitive  sheet.  An  expert  manipula- 
tor may  then,  removing  the  sensitive  sheet 
from  the  bath,  extend  it  (sensitive  side 
uppermost)  on  this  wet  paper  lining,  with- 
owt  allowing  any  air  globules  to  intervene. 
Bwt  it  is  ddiBcult,  and  a  very  simple  and 
most  efibctoal  mode  of  avoiding  air  glo- 
bules, particularly  in  handling  very  large 
sheets,  is  as  fotiows : — Pour  a  thin  layer  of 
water  (just  sufficient  not  to  .flow  over  the 
sides)  upon  the  lining  paper,  af^  you  have 
extended  it  on  your  glass  or  slate,  and  then 
lay  down  your  sensitive  paper  gently  and 
by  degrees,  and  floating  as  it  were  on  this 
layer  of  water ;  and  wlwn  extended,  taking 
the  glass  and  papers  between  the  finger  and 
thumb,  by  an  «pper  comer,  to  prevent  their 
■lip^^ng,  tilt  it  gently  to  allow  the  inters 
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posed  water  M  flow  off  by  the  bottom,  | 
which  will  leave  the  two  sheets  of  paper  ad- 
hering perfectly  and  closely,  without  the 
slightest  chance  of  air-bubbles;  it  may 
then  be  left  for  a  minute  or  two,  standing 
upright  in  the  same  position,  to  allow  every 
drop  of  water  to  escape ;  so  that  when  laid 
flat  again,  or  placed  in  the  slider,  none  may 
return  back  and  stain  the  paper.  Of  course, 
the  sensitive  side  of  the  sheet  is  thus  left 
exposed  to  the  uninterrupted  action  of  the 
lens,  no  protecting  plate  of  glass  being 
interposed — and  even  in  this  dry  and  warm 
climate,  I  find  the  humidity  and  the  attend- 
ant sensitiveness  fully  preserved  for  a  couple 
of  hours. 

To  develope  views  thus  taken,  the  ordi- 
nary saturated  solution  of  gallic  acid  is  em- 
ployed, never  requiring  the  addition  of 
nitrate  of  silver ;  thus  preserving  the  per- 
fect purity  and  varied  modulation  of  the 
tints.  The  fixing  is  accomplished  as  usual 
with  hyposulphite  of  soda,  and  the  negative 
finally  waxed. 

Drjf  /VtNWM.—- In  preparing  sheets  for 
use  when  dry,  for  travelling,  &c.,  I  have 
discarded  the  use  of  previously  waxed  paper 
— ^thus  getting  rid  of  a  troublesome  opera- 
tion— and  proceed  as  follows: — Taking  a 
sheet  of  my  iodised  paper,  in  place  of  float- 
ing it  (as  for  the  wet  process)  on  the  sensi- 
tive bath,  I  plunge  it  furly  into  the  bath, 
where  it  is  left  to  soak  for  five  or  six 
minutes ;  then,  removing  it,  wash  it  for 
about  twenty  minutes  in  a  bath,  or  even 
two,  of  distilled  water  to  remove  the  excess 
of  nitrate  of  silver,  and  then  hang  it  up 
to  dry,  in  lieu  of  drying  it  with  blotting, 
paper.  Paper  thus  prepared  possesses  a 
greater  degree  of  sensitiveness  than  waxed 
paper,  and  preserves  its  sensitiveness,  not 
so  long  as  waxed  paper,  but  sufilciently 
long  for  all  practical  purposes,  say  thirty 
hours,  and  even  more.  The  English  manu- 
factured paper  is  far  superior  for  this  pur- 
pose to  the  French.  To  develope  tnese 
views,  a  few  drops  of  the  soluticm  of  nitrate 
of  silver  are  required  in  the  gallic-acid 
bath.  They  are  then  finally  fixed  and 
waxed  as  usual. 

These  processes  appear  to  me  to  be 
reduced  to  nearly  as  great  a  degree  of  sim- 
plicity as  possible.  I  am  never  troubled 
with  stains  or  spots,  and  there  is  a  regula- 
rity and  certainty  in  the  results  that  are 
very  satisfactory.  You  will  have  observed, 
too,  how  perfectly  the  aerial  perspective  and 
gradation  of  tints  are  preserved;  as  also 
how  well  the  deepest  shadows  are  penetrated 
and  developed — speaking,  in  fact,  as  they 
do  to  the  eye  itself  in  Nature.  In  exposing 
for  landscape,  I  throw  aside  all  considera- 
tion of  the  bright  lights,  and  limit  the  time 
with  reference  entirely  to  the  dark  and 


feebly-lighted  parts  of  the  view;  with  a 
S\-  inch  lens,  the  time  of  exposure  has 
thus  varied  from  ten  minutes  to  an  hour 
and  a  half,  and  the  action  appears  to  me 
never  to  have  ceased. 

The  influence  of  the  air-pump  in  this 
appears  to  me  to  be  very  sensible,  and  de- 
serving of  further  examination  and  exten- 
sion. I  purpose  not  only  iodizing,  but  ren- 
dering the  paper  sensitive  with  the  action  of 
the  air-pump,  by  perhaps  suspending  the 
sheet  after  immersion  in  the  nitrate  bath 
under  the  receiver  of  the  air-pump  for  a 
few  minutes,  before  exposure  in  the  camera, 
or  by  some  other  manoeuvre  having  the 
same  object  in  view. 

I  should  add,  that  I  have  chiefly  em- 
ployed  Canson*s  French  paper  in  i(^ising 
with  the  aid  of  the  pump.  Few  of  the 
English  manufactured  papers  are  suffi- 
ciently  tenacious  in  their  sizing  to  resist 
the  action  Of  the  pump,  but  they  may  easily 
be  made  so  ;  and  were,  in  short,  the  Eng- 
lish paper,  so  Cur  superior  in  quality  to  the 
French,  only  better  sized,  that  is  with  glue 
less  easily  soluble,  even  though  more  im- 
pure, there  is  scarcely  any  limit  to  the 
beauty  of  the  views  that  might  be  pro- 
duced. 

There  are  more  minor  details  than  might 
be  given ;  but  I  fear  repeating  many  a 
"  twice-told  tale,"  acquainted  so  Uttle  as  I 
am  with  what  is  doing ;  the  preceding,  how* 
ever,  may  have  some  interest,  and  whatever 
is  of  value  is  entirely  to  due  to  our  friend 
M.  Regnault,  ever  so  generously  ready,  as 
well  as  able,  to  aid  and  encourage  one's 
efforts. 

JonN  Stbwart. 


THE  DUBLIN  EXHIBITION. 

The  arrangements  for  this  great  eoming 
event  are  progressing  most  satisfactorily, 
and  promise  that  it  will  pass  off  with  great 

Mr.  Deane,  the  eoUeague  of  Mr.  Honey 
in  the  secretaryship  of  the  undertaking,  has 
lately  visited  Birmingham  and  its  neigh- 
bourhood, and  obtained  promises  of  sup- 
port far  b^ond  his  expectations.  Meesrs. 
Elkington  and  Co.  are  preparing  a  ohoioe 
assortment  of  their  goods,  and  Uieir  com- 
partment at  the  Exhibition  will  be  one  of 
considerable  attraction.  Since  the  Great 
Exhibition  of  1851,  nuiny  new  and  chaste 
designs  in  electro-plated  work  have  been 
made,  and  some  articles  remarkable  for 
their  costliness  and  superior  wofrkmanship, 
and  BOW  making  for  distinguished  indin* 
duals,  will  doubtless  be  added  to  the  col- 
lection. Messrs.  Winfield  will  exhibit  their 
ornamental  brassworks,  including  chande- 
liers, lamps,  gas'-fittings,  and  bedsteads « tad 
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Mr.  Potte,  of  Easy.row,  is  preparing  a  se- 
lectioii,  which  will  be  fooiia  worthy  of  the 
Exhibition,  and  the  high  reputation  of  hie 
own  establishmenL  Mesars.  Hardman  and 
Co.  are  preparing  a  quantity  of  eeoletiaatioal 
metal  work;  and,  judging  from  their  dis- 
play made  in  the  medisival  court  of  the 
Great  Exhibition,  this  firm  will  contribute 
a  magnificent  selection  of  richly-finished 
articles,  designed  by  Mr.  £.  Pugin,  son  of 
the  late  distinguished  architect.  Mesars. 
Hardman  and  Co.  will  also  exhibit  some 
fine  specimens  of  stained  glass,  intended  for 
church  deooratioBs.  Mr.  W.  Richards  will 
forward  a  quantity  of  guns  and  pistols,  of 
superior  manufacture ;  and  Messrs.  Chance, 
of  Spon-lane,  will  contribute  specimens  of 
their  manulkcture  in  glass.  Messrs.  Jen- 
nings and  Bcttridge  are  preparing  articles 
of  fofier  maehi,  richly  ornamented  with 
mother  of  pearl  and  gold.  Messrs.  Richard- 
son, Davis,  Oreathead,  GiUot,  Sheldon,  and 
many  other  leading  manufacturers,  are  also 
actively  engaged  in  preparing  goods  for  the 
Exhibition. 


THE  TRADES  OP  BIRMINGHAM. 

Tub  fiini-glass  trade  is  now  extremely  ac- 
tive. The  masters  and  men  are  taxed  to  their 
fttllesfc  powers,  and  it  is  with  difficulty  the 
orders  on  hand  oan  be  executed  at  the  works 
of  McMn*  Rioe,  Harris,  and  Son,  Messrs. 
Baoelms's,  Mr.  Walsh,  snd  others.  Messrs. 
R.  Harris  and  Son  are  represented  to  be 
full  of  orders ;  and  in  this,  as  well  as  in 
other  houses  of  the  town,  great  difficulty 
has  been  eKpcrienoed  in  supplying  demands 
for  immediate  use.    The  trade  was  never 
known  to  be  better  at  this  period  of  the  year. 
In  the  metal  trades,  the  new  style  of  or- 
BaoMAtntion  introduoed  and  patented  by 
Mr.  R.  F.  Sturges,  of  Broad-street,  which, 
fior  sinplieity  ami  economy,  is  unsurpassed, 
hms  attracted  a  good  deal  of  notice  during 
the  paatwMk.    It  has  hitherto  been  cus- 
tomary to  adorn  plain  surfaces  by  means  of 
cngraTing,  which  method,  as  will  be  readily 
underetbod,  is  an  expensive  one,  owing  to 
the  tiake  consumed  and  wages  paid  to  the 
vrorkmoA    employed    thereon.      The    new 
method  devised  and  patented  by  Mr.  Sturges 
eonaista  in  laying  betweoi  two  or  more 
plates  of  metal  pieces  of  wire  web,  thread, 
or  other  lace,  or  paper  perforated  or  cut 
into  variona  forms  or  devices ;  the  two  sheets 
of  naetal  with  the  pattern  between,  being 
waaecd  through  a  paur  of  metal  rolls,  will  be 
RNmd  after  the  operation  to  leave  the  im- 
preanon  of  the  wire,  laee,  or  paper  marked 
on  their  warbnee  in  depth  corresponding  to 
the  eoftaess  of  the  metal  upon  which  the 
impreaeioa  ia  desired.    Thus  on  nickel,  sil. 


ver,  and  brass,  as  will  be  readily  understood, 
the  depth  of  the  impression  is  somewhat 
lesf  than  upon  Britannia  metal.  Already 
several  articles  formed  of  this  material,  and 
thus  ornamented,  have  been  produced,  and 
with  complete  success.  The  metal  in  the 
sheet  may  be  manipulated  by  the  ordinary 
process  employed  in  the  electro  and  Bri- 
tannia metal  trades.  Delicacy  and  correct- 
ness of  outline,  in  connection  with  the  most 
exquisite  surface  ornament,  demonstrate  the 
value  of  the  invention  as  applied  to  articles 
of  every-day  use  and  sale.  The  proprietor 
of  the  patent,  Mr.  Winfield,  of  Cambridge- 
street  Rolling  Mills  and  Works,  manufac- 
tures the  metal  for  copsumers,  and  is  also 
about  to  apply  it  to  the  various  branches  of 
the  brass-foundry  trade,  tubes,  pillars, 
metallic  bedsteads  &c.  No  doubt  exists  in 
the  minds  of  those  who  have  witnessed  the 
operation  and  effects  of  the  invention,  that 
it  will  be  productive  of  much  benefit,  prin- 
cipally in  reference  to  the  economic  pro- 
duction of  articles  for  domestic  purposes  of 
better-class  style  than  has  hitherto  been 
produced  at  the  same  cost. 

The  greatest  activity  still  prevails  in  the 
brass  foundry  trade,  and  notwithstanding 
the  exertions  made  to  complete  all  orders 
prerious  to  the  conclusion  of  the  quarter 
and  the  end  of  the  year,  many  still  remain 
on  hand  which  it  will  be  quite  impossible  to 
accompHsh. 

Excellent  orders  have  been  received  during 
the  present  week  from  Australia.  The  ar- 
ticles chiefly  required  were  for  husbandry 
and  digging  purposes,  and  also  for  saddlers' 
ironmongery. 

The  state  of  the  poor  in  the  parishes  of 
Birmingham  and  Aston  continues  favour- 
able. The  weekly  reports  of  the  Poor  Law 
ofilcers  are  satisfketory,  and  the  operatives 
of  all  classes  are  in  possession  of  more  than 
an  average  amount  of  work. 

In  connection  with  the  trade  of  this  town, 
it  is  gratifying  to  notice  the  following  cir- 
cumstance. For  some  time  past  it  has  been 
in  contemplation  to  extend  the  plan  of 
allowing  workmen  a  half  day  holiday  on 
Saturday,  as  in  some  other  towns,  and 
within  the  last  few  days  several  of  our  prin- 
cipal manufacturers  have  consented  to  the 
proposition.  At  a  numerous  meeting  of 
the  men  employed  at  the  Cambridge-street 
Works,  held  on  Tuesday  evening  last,  the 
proprietor,  R.  W.  Winfield,  Esq.,  agreed,  in 
accordance  with  a  request  previously  made, 
to  grant  a  half  day  holiday  on  Saturday  for 
the  future.  The  announcement  was  re- 
ceived with  aeelamation.  At  this  gentle- 
man's extensive  works  about  MO  people  are 
employed,  to  whom  the  ooneeeskm  just 
granted  will  be  a  great  boon. 

Mesara.  Brown,  Marshall,  and  Co»,  the 
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extcnAive  railway  carrkge  niAnufiictiurera, 
hvre  also  conceded  to  their  nttnierova  work- 
people the  same  privilege,  and  it  ia  ex- 
pected that  other  large  honses  will  follow 
the  example. 

THE  IRON  TRADE. 
Binmngkam. — ^The  iron  trade  of  this  dis- 
trict continues  unnrecedentedly  actiTe,  and 
IMfices  apparently  have  no  limit.  Foreign 
orders  within  these  few  days  arc  said  to  have 
created  an  additional  demand.  Orders  for 
hot  Mast  mine  pigs  have  been  refused  at  6 A 
10*.,  and  bars,  plates,  and  nailors*  rods  can- 
not be  obtained  except  in  a  rery  Ihnited 
quantity.  There  appears  to  be  no  doubt 
that,  nommally,  it  will  be  subjected  to  a 
further  advance  at  the  preliminary  meeting 
of  ironmaaters  to  be  held  during  the  ensuing 
week.  In  the  meanwhfle  manufacturers  are 
threatened  with  161.  and  10/.  per  ton,  and 
the  number  and  unprecedented  extent  of  the 
orders  recently  received  are  said  to  justify 
f«)Iy  these  extraordinary  prices.  It  is 
quite  true  there  are  large  orders  on  the 
books.  One  master  has  foreign  orders,  the 
execution  of  which  will  extend  over  the 
next  two  years,  and  he  has  also  many  em- 
barrassing demands  upon  his  furnaces  for 
home  consumption. 

The  member  of  an  eminent  firm  in  Glas- 
gow, in  a  letter  to  a  merchant  in  Birming- 
ham, published  in  the  Birmingham  Jaurnaly 
throws  some  light  upon  this  extraordinary 
slate  of  the  iron  market  He  says — "  The 
really  actual  increased  demand  for  consump- 
tion at  present  for  iron  is  not  the  reason  for 
the  sudden  great  rise  in  price,  particularly 
in  piga.  I  have  heard  that  the  demand  for 
plates  and  malleable  irons,  owing  to  the 
great  iwereaae  in  iron  shipbuilding  and  the 
formation  of  the  East  Indian  Railway,  is 
greater  than  the  present  works  for  manu- 
facturing iron  into  this  state  can  produce  ; 
and,  although  I  have  no  definite  informa- 
tion  aa  to  this,  I  could  suppose  that  very 
probable;  but  I  have  no  hesitation  in  say- 
ing that  the  actual  present  produce  of  pig 
iron  is  greater  than  there  is  consumption 
for,  and  that  the  present  great  rise  in  price 
is  mainly  owing  to  the  operations  of  specu- 
lators in  London  and  Liverpool.  The  total 
nmnber  of  furnaces  now  built  and  that  can 
be  thrown  into  operation  in  Seotland  is  14^. 
The  actual  nimiber  in  blaat  and  m  fiill  work  on 
the  2(Hh  of  November  was  1 12.  Thia  is  fVom 
the  daia  in  the  possesaion  of  one  of  the  first 
ironbrokers  here.  These  fumaoes  are  work- 
ing on  Sattirday  and  Smiday—seven  days  in 
the  week — and  their  produce  is  20  tons  each 
2*  hovrs,  this  bnng  a  low  average  of  what 
they  actvally  produec :  titerefore,  supposing 
the  number  of  ftimaces  at  present  in  blast 
»  So«tlaad  to  be  119  (I  belfere  then  are 


now  more),  their    produce  weekly    is    aa 
follows:— 112  ftimaeea,  producing  20  tons 
each  per  day,  is  equal  to  15,680  tons  per 
wedE.     The  actual  stocks  of  iron  in  Glas- 
gow at  this  moment  are  enormous,  although 
it  ia  understood  that  most  of  these  stocks 
are  now  sold  to  English  speculators,  and  are 
at  present  held  deliverable  to  their  orders ; 
but  it  is  strange  that,  during  October  and 
November,  the  average  amount  of  shipments 
of  iron  from  Scotch  ports  was  less  than 
usual.     The  total  quantity  of  iron  shipped 
from  the  1st  of  January,  1852,  to  the  Slst 
of  October  last,  was  384,200  tons,  or  very 
nearly  9,000  per  week,  while  the  average 
weekly  ahipments  during  October  and-  No- 
vember were  very  alightly  over  8,000  per 
week.      The  stock    of  iron,  therefore,  in 
Seotland  is  supposed  to  be  increaaing  at 
present  at  about  7,000  tons  weekly.  Connal 
and  Co.,  the  bankers  here,  have  at  present 
in  their  yards  between  80,000  and  100,000 
tons  of  pig  iron,  all  of  which  is  understood 
to  be  sold  to  English  speculators.  The  fact* 
too,  that  the  speculation  in  iron  in  Glasgow 
has  been  very  small,  shows  that  those  who 
should  know  the  iron  trade  pretty  accurately 
have  had  no  confidence  in  the  rise  in  price. 
A  highly-intelligent  person,  connected  with 
the  iron  trade,  told  me  to-day  that  he  be- 
lieved the  fall  in  iron  would  be  sudden  and 
very  great,  and  that  it  would  be  found  that 
the  large  portion  of  the  enonnous  stocks  in 
Glasgow  were  held  by  English  speculators." 
In  these  opinions  many  merchanta  of  thia 
neighbourhood  coincide. 

The  writer  of  this  letter,  in  support  of 
his  view  of  the  present  artificial  aUie  of  the 
iron  market,  quotes  the  following  broker*a 
report,  which  had  just  come  in,  and  which 
confirms  partly  what  he  has  said,  the  cauae 
of  brokers  being  unable  to  sell  for  imme- 
diate delivery  from  stores  here  being  oc-  • 
caaioned  by  nearly  the  whole  stocks  being 
in  the  hands  of  English  speculators : 

"Glasgow,  Dec.  18,  1852. 
"^  Gentlemen, — We  have  to  report  a  very 
decided  advance  in  pig  iron  during  the  past 
week,  several  large  orders  having  been 
given  at  unlimited  rates,  and  there  being 
few  parties  here  prepared  to  sell  iron  in 
store;  for  immediate  delivery  3*.  per  ton 
advance  was  asked  and  paid.  This  demand 
is  altogether  from  English  sneculators,  aa 
the  trade  here  look  at  the  stock  in  Scotland, 
which  is  on  the  increase,  say  of  6,000  to 
8,000  tons  a  week ;  this,  on  account  of  the 
great  scarcity  of  tonnage,  our  shipments,  for 
some  weeks  past,  being  under  an  average. 
"  Yours  obediently, 

"  Jas.  Watson,  and  Co." 

QUugow  Pig  Iron^Market.'^Vig  iron  has 
been  mhitvi  to  considerable  fluetttation  in 
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price  during  the  ]Mre«eiit  week — 77a.  cash 
having  been  paid  on  Monday,  while  on 
Wedneeday  (a  panic  pn*Tailing)  sales  were 
effected  as  lowaaTOf.  Confidence  has  again 
been  restored,  and  we  close  quietly,  sellers, 
warrants  at  75s. ;  buyers  offering  74».,  cash. 

Awteriea, — By  the  Royal  Mail  Steamship 
iSeropa,  which  arrived  at  Liverpool  on  Sun- 
day  with  adrices  from  New  York  to  the 
15th  inst,  we  learn  that  the  market  for 
Scotch  pig  iron  remained  as  before,  but 
English  bars  had  adranced.' 

Caitfiimku — (Under  date  San  Francisco, 
November  15,  18d2).  Boiler  iron  for  shut- 
ters in  great  demand,  which  is  likely  to 
increase  with  the  addition  of  brick  buildings 
in  varions  parts  of  the  country. — Timet. 

Servicet  rf  the  South  ShieMs*  L\feboati,— 
The  invaluable  services  which  these  excel- 
lent lifeboats,  with  their  gallant  crews,  have 
rendered  during  the  late  disastrous  gales, 
have  of  late  been  frequently  referred  to  in 
the  columns  of  the  Timetf  snd  the  following 
is  a  list  of  the  ships*  crews  they  have  res- 
cued from  a  watery  grave,  between  the  21st 
of  September  and  the  20th  of  December,  of 
the  present  year : — Nbuu,  of  Jersey,  six  ; 
Providence,  of  Falmouth,  five ;  WUUam  and 
Saiijf,  six ;  FriemU,  of  Banff,  four ;  Abraham, 
of  Yarmouth,  three  ;  John  IVesley,  tide  full, 
and  crevr  landed  on  the  rocks;  UiiUff,  of 
Lynn,  six ;  La  Petite  Marie,  from  France, 
six  ;  Uni&H,  of  Wisbeach,  six  men  and  three 
women — nine  ;  Marie  Elizabeth,  seven ;  Do- 
rothy, of  South  Shields,  seven ;  Lively,  of 
Clay,  ^re ;  EHza  and  CaroliKe,  eight ;  Jane 
amd  EUzaheth,  of  Shields  (drove  out  with  the 
fit»h,  and  upset),  one ;  Penelope,  of  Teign- 
moath,  seven ; — total,  being  all  that  were  on 
board  and  brought  safe  on  shore,  eighty. 
The  new  lifeboats,  on  the  design  of  Mr. 
Penke,  assistant  master  shipwright  in  Her 
Magesty^s  Dockyard,  Woolwich,  which  have 
lately  been  placed  on  various  parts  of  the 
Northumberland  coast,  arc  also  very  highly 
spoken  of,  and  have,  from  recent  trials  made 
with  them,  inspired  the  greatest  confidence 
in  their  crews,  as  a  lifeboat  is  almost  useless 
if  she  does  not  possess  the  confidence  of 
those  who  have  to  manage  her.  The  neces- 
sity for  good  lifeboats  has  been  severely  felt 
during  the  last  month,  as  upwards  of  300 
wrecks  (the  larsest  number  in  so  short  a 
period  on  record)  have  occurred  on  different 
parts  of  the  coast  in  that  period,  involving, 
as  usual  on  such  occasions,  a  large  sacrifice 
of  human  life. — Timet. 

New  Green  Dye. — M.  Pcrsoz  has  recently 
examined  a  new  green  dye  received  from 
China ;  it  is  perfectly  distinct  from  indigo, 
though  resemoHng  it,  and  is  evidently  of 
vegetable  origin ;  the  colours  dyed  widi  it 
ar«  brilliant,  and  remarkably  permanent. — 
Jmamal  ef  the  Society  qf  Arts, 


A  Problem  MMri.'-->What  to  da  with  the 
refuse  of  our  alkali  works,  has  long  been  a 
perplexity.  Not  being  an  article  of  oom- 
meroe,  it  was  a  "growing  evil;"  but  Dr. 
Olover,  we  are  told,  has  in  some  measure 
solved  the  difficulty.  He  saw  that,  if  not 
of  value  as  cargo, — ^if  ships  would  not  take 
it  away  in  their  holds,— it  might  be  applied 
externally  to  their  hulls.  He  has  had  it 
converted  into  a  pigment  for  iron  ships 
an ti- corrosive,  and  repellant  of  barnacles 
and  Weeds.  If  the  ingenious  device  should 
be  found  to  answer,  the  doctor  may  be  con- 
gratulated on  having  conferred  a  great 
boon  on  our  chemical  works  and  our 
shipping.— Oa/eiAead  Obterver, 

Declivity  qf  lUvert. — A  very  slight  de« 
clivity  suffices  to  give  the  running  motion 
to  water.  Three  incnes  per  mile  in  a  smooth , 
stVaight  channel,  gives  a  velocity  of  about 
three  miles  an  hour.  The  Ganges,  which 
gathers  the  waters  of  the  Himalaya  Moun- 
tains, the  loftiest  in  the  world,  is,  at  eigh- 
teen hundred  miles  from  its  mouth,  only 
about  eight  hundred  feet  above  the  level  of 
the  sea ;  that  is,  about  twice  the  height  of 
St  Paul's  Church  in  London,  or  the  height 
of  Arthur's  Seat,  near  Edinburgh ;  and  to 
fall  these  eight  hundred  feet,  in  its  long 
course,  the  water  requires  more  than  a 
month.  The  great  river  Magdalene,  in 
South  America,  running  Ibr  a  thousand 
miles  between  two  ridges  of  the  Andes, 
falls  only  five  hundred  feet  in  all  that  dis> 
tance.  Above  the  commencement  of  the 
thousand  miles  it  is  seen  descending  in 
rapids  and  cataracts  from  the  mountains. 
The  gigantic  Rio  de  la  Plate  has  so  gentle 
a  descent  to  the  ocean,  that  in  Parasuay, 
fifteen  hundred  miles  from  its  mouth,  large 
ships  are  seen,  which  have  sailed  agamst 
the  current  all  the  way,  by  the  force  of  the 
wind  alone ;  that  is  to  say,  which,  on  the 
beautiftilly  inclined  plane  of  the  stream, 
have  been  gradually  lifted  by  the  soft  wind, 
and  even  against  the  current,  to  an  eleva- 
tion greater  than  that  of  our  loftiest  spires. 
'^AmotVt  Phytics. 

COATING  IRON  WITH  COPPER. 

A  patent  has  been  granted  to  Theodore 
G.  Bucklin,  of  Troy,  New  York,  for  a  new 
and  improved  mode  of  coating  iron  with 
copper,  which  promises  to  be  an  invention 
of  no  small  importance  to  the  arts.  It  has 
long  been  a  desideratum  to  coat  iron  with 
some  other  and  less  oxidizable  metal,  in 
order  to  render  it  more  durable  in  exposed 
situations.  It  is  more  essential  to  have 
sheet  and  nlate-iron  than  any  other  kind 
covered  witn  copper.  For  example,  sheet- 
iron  covered  with  copper,  would  be  cheaper  ' 
than  tinned  iron  for  roofs  of  buildings,  &c. ; 
and  plate-iron,  if  covered  with  copper,  would 
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be  excellent  for  making  steam-boilers  so  as 
to  prevent  incrustations,  &o.  Cheapness  is 
an  important  item  in  the  process.  If  the 
process  is  expensive,  then  it  can  be  of  no 
general  benefit,  for  pure  copper  would  be 

S referable ;  if  cheap,  it  is  a  most  important 
iscovery.  A  methoid  of  covering  iron  with 
brass,  copper,  &c.,  has  long  been  known ; 
but  to  cover  it  and  make  the  copper  unite 
with  the  iron,  like  tinned  iron,  has  hitherto 
been  considered  problematical.  The  inven- 
tion of  Mr.  Bucklin  promises  to  fulfil  every 
condition  desired  in  making  coppered  iron. 
Cast,  malleable,  and  wrought-iron  can  be 
coated  with  copper  by  the  new  process. 

The  process  consists  in  first  removing  the 
oxide  irom  the  iron  to    be  coated,   then 
covering  it  with  a  medium  metal  which  has 
a  great  affinity  for  the  iron,  and  afterwards 
dipping  the  iron  so  prepared  into  molteli 
copper,  which,  by  the  galvanic  action  of  the 
medium  metal,  makes  the  copper  intimately 
combine  with  the  iron,  and  form  a  complete 
coating.    The  oxide  is  removed  from  iron 
by    means  of   diluted^  sulphuric   acid,   in 
which  the  castings  or  sheets  are  rubbed  with 
sand  ;  after  this  they  are  washed  and  dipped 
into  a  solution  of  the  muriate  of  ammonia, 
dissolved  in  a  suitable  vessel,  when  they  are 
ready  for  the  next  process.    This  consists 
in  dipping  the  sheets  or  plates  into  molten 
zinc,  immediately  after  they  are  lifted  out  of 
the  salammoniac  solution.    The  surface  of 
the  molten  zinc  should  be  covered  with  dry 
salammoniac,  to  prevent  the  evaporation  of 
the  metal.    Tlie  iron  is  soon  covered  with 
a  coating  of  zinc,  and  forms  what  is  termed 
galvanized  iron.     At  hand  the  operator  has 
a  crucible  or  pot  containing  melted  copper 
covered  with  some  incombustible  substance 
as  a  wiper,  and  he  at  once  dips  the  zinced 
iron  into  this,  in  which  it  is  kept  until  it 
ceases  to  hiss,   when  it   is  taken  out  and 
found-  to  be  covered  with  a  complete  and 
durable  coating  of  copper.    By  dipping  the 
iron  thus  coppered  into  the  solution  of  sal- 
ammoniac,  then    into   the  zinc,  and  the 
copper — repeating  the  process— coat  upon 
coat  of  the  copper  will  oe  obtained,  until  it 
acquires  any  degree  of  thickness.   The  black 
oxide   is   prevented  from   forming  on  the 
copper  by  dipping  it  afterwards  in  the  sal- 
ammoniac  solution,  and  then  washing  it  in 
pure  water.  This  process  is  entirely  different 
from  that  of  Mr.   Pomeroy,   for  which  a 
patent  was  granted  a  few  years  ago.    We 
nave  seen  samples  of  Iron  coated  by  Mr. 
Bucklin* s  process,  which  were  very  beau- 
tiful  and  well  covered.     Unless  the  melted 
copper  was  covered  with  a  non-combustible 
substance,  the  plates  would  come  out  in  a 
very  rough  state ;  but  the  covering  acts  as  a 
wiper,  and  the  coppered  plates   come  out 
smooth  and  well  coated.     Brass,  or  any  of 
the  copper  alloys,  can  be  made  to  coat  the 


iron,  in  the  same  manner  as  the  copper. 
We  hope  this  new  process  will  be  the  means 
of  extending  the  use  of  sheet-iron,  so  as  to 
save  considerable  to  the  country  that  is 
now  paid  out  for  tinned  i^eets.— ^S^eienlfffe 
AmeHeau, 

Professor  Betmet  lFoodcroft,-~^One  of  the 
most  recent  appointments  made  by  the 
late  ministry  W||l,  we  think,  give  universal 
satisfaction.  At  all  events  we  are  sure  that 
his  very  numerous  friends  in  Manchester 
and  Lancashire  generally,  as  well  as  those 
of  more  recent  date  in  the  metropolis,  where 
he  has  of  late  resided,  will  rejoice  to  learn 
that  Professor  Bcnnet  W(x>dcrolt — ^best 
known  to  the  scientific  world,  perhaps,  by 
hy  patent  screw  propeller  /or  marine  and 
river  steamers — has  received,  in  a  way 
which  refiects  honour  oil  all  parties  con- 
cerned, a  responsible  and  permanent  ap- 
pointment— one  for  life,  indeed — in  a  de- 
partment where  his  intimate  and  extensive 
knowledge  of  its  past  history,  and  his  prac- 
tical acquaintance  with  its  details,  pre- 
eminently qualify  him  to.  discharge  its 
important  duties  with  the  greatest  possible 
benefit  to  the  public  service.  The  appoint- 
ment is  that  of  "  assistant  to  the  Com- 
missioners of  Patents,'*  those  commis- 
sioners being  the  Lord  Chancellor,  the 
Master  of  the  Rolk,  the  Attorney- General, 
and  the  Solicitor-General.  This  appoint- 
ment was  conferred  in  the  most  handsome 
and  flattering  manner,  and  was  wholly 
unsolicited  and  unexpected  by  Professor 
Woodcroft.  We  believe  that  Mr.  Wood- 
croft  will  commence  his  duties  imme- 
diately at  the  Patent  Office,  Southampton- 
buildings,  late  the  offices  of  the  now 
abolished  posts  of  Masters  in  Chancery. — 
Manchester  Gtutrditm. 

SPECIFICATIONS  OF  ENGLISH  PA- 
TENTS ENROLLED  DURING  THE 
WEEK  ENDING  DECEMBER  80, 
1852. 

William  Edward  Newton,  of  Chan- 
cery-lane, civil  engineer.  For  imfirovemenU 
m  the  construction  tf  fences,  {BeiHgacom* 
munication.)    Patent  dated  June  19, 1852. 

These  improvements  apply  principaDy  to 
such  fences  as  are  constructed  of  iron,  and 
consist  in  forming  the  uprights  of  flat  bars 
placed  at  suitable  distances  apart,  and 
having  T-shaped  grooves  formed  in  them, 
in  which  the  rails  or  rods  are  secured  by 
means  of  loops  or  eyes  formed  at  their 
ends.  The  rods  are  passed  into  the  grooves, 
the  peculiar  shape  of  which  admits  of  their 
being  readily  done  from  opposite  siden, 
and  the  loops  or  eyes  prevent  their  being 
withdrawn,  except  when  raised  to  the  upper 
part  of  the  grooves.  Screw-buckles  may 
be  applied  to  different  parts  of  the  length 
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of  the  fence,  for  the  purpose  of  tightening 
ttp  the  rails.  The  straining  of  the  different 
parts  of  the  fence  is  prevented  hy  the 
elasticity  of  the  loops  at  the  ends  of  the 
rails,  compensating  for  the  contraction  or 
expansion  of  the  motal-rods  due  to  differ. 
enee  of  temperature. 

■  Wn^LiAM  Burgess,  of  Newgate-street, 
gntta  percha  merchant.  Fw  improvements 
m  the  mmmfaetwre  rf  guUa  pereha  iubrng. 
Patent  date^  June  21, 1M2. 

The  object  proposed  by  Mr.  Burgess  is 
to  enable  gutta  percha  tubing  to  be  bent 
into  a  Tariety  of  cunres  and  yet  preserve  its 
tubular  aperture  clear.    For  this  purpose 
he    takes    the    tubing    as    manufactured, 
whether  composed  solely  of  gutta  perch^  or 
of  compounos  of  that  material,  and  intro- 
duces  Into  it    a   screw-threaded  ^mandril 
which  will  exactly  fit  its  bore.    He  then 
winds  s   tape  round  the  exterior  of  the 
tubing  and  encloses  it  with  the  mandril  in 
a  casing,  and  introduces  steam  into  this 
easing  until  the  gutta  percha  is  soitened 
suffidsntly  to  render  it  capable  of  being 
easily  pressed  mto  the  grrooves  between  ^e 
screw-threads  of  the  mandril.     For    this 
purpose  a  cord  of  vulcanised  India-rubber 
is  used,  which  is  wound  round  the  exterior 
of  the  tube  progressively  from  end  to  encl, 
the  tape  being  removed  as    the    cord  is 
wtma4  on ;  and  in  order  to  prevent  the  tape 
adhering  to  the  gutta  percha,  it  should 
have  been  covered  with  soft  soap  previous 
to  being  wound  on.    The  mandiril,  which 
siMuid  dso  have  been  covered  with  soft  ftoap,  is 
then  removed  from  the  tube  by  unscrewing 
it,  and  the  tube  is  in  a  complete  state  for 
use.     Other  forms  of  corrugated  mandril 
than  a  screw-threaded  one  may  be   em- 
ployed, and  other  means  adopted  for  forcing 
the  heated  gutta  pHMrcha  into  the  corruga- 
tions. 

CMsi.—- The  manuiaeture  of  gutta  percha 
tubes  made  with  corrugations,  in  oi^er  to 
render  them  flexible. 

Jamss  HioaiK,  of  Manchester,  manu- 
iacturiBg  chemist.  Fm-  eertam  improtementt 
im  bUadUng  and  tamrivg  woven  and  textile 
JmMa  omdyegmM.  Patent  dated  June  24, 1852. 
The  peeuliar  feature  of  Mr.  Higgin's 
process  is  clearly  stated  in  the  claims,  which 


1.  The  combining  toge'ther  in  a  mixture 
soda  ash,  or  caustic  soda,  resin  or  resins, 
and  lime  for  the  purpose  of  boiling  cloth  or 
yams  to  be  bleaohed  and  scoured. 

2.  Any  mixture  of  resin  or  resins  with 
soda  or  alkali,  and  lime,  to  be  used  in  boiling 
doth  or  yams. 

Alexander  Johnston  Warden,  of 
Dundee,  maaulactucer.  For  improoanen^s 
in  .iko  mmutfaeinre  of  certain  deecriptions  of 
earpttu   Patent  dated  June  24, 1852. 


The  descriptions  of  carpets  alluded  to  are 
Brussels,  cut  pile,  Kidderminster,  Venetian, 
and  some  others  of  a  similar  class,  and  the 
improvements  consist  in  the  use  or  employ- 
ment for  their  production  of  "jute "  or 
"jute  hemp  ''  (corchorus  capsularis),  pre- 
pared by  boiling  in  alkaline  and  acid  solu- 
tjons,  and  washing,  and  made  into  yarns 
of  suitable  size  either  in  an  unbleached  or 
bleached  state.  The  omamentiuK  of  the 
carpets  may  be  effected  by  weavmg  with 
coloured  yams,  or  by  printing  a  pattern  on 
the  manufactured  article,  or  by  a  combi- 
nation of  these  means. 

The  claims  embrace  the  process  of  pre- 
paring jute  to  be  used  as  above  described, 
and  also  the  modes  specified  of  manufac- 
turing  carpets  therefrom. 

Claude  Arnoux,  of  Paris,  gentleman. 
For  certain  improoements  in  the  eontintetUm  of 
railway  carriagee.  Patent  dated  June  24, 
1852, 

The  present  patentee  proposes  to  mount 
the  bodies  of  railway  carriages  on  frames 
constructed  similarly  to  those  oi  carriages 
for  common  roads;  the  axles  being  capa- 
ble of  shifting  with  respect  to  each  other, 
instead  of  being  fixed  in  parallel  positions. 
He  also  uses  two  axles  only  for  each  car- 
riage, and  fixes  the  necks  of  the  axles  so  as 
to  be  capable  of  shifting  with  their  wheels 
independently  of  each  other.  The  carriages 
are  connected  together  by  means  of  links, 
which  are  attached  between  poles  extending 
lengthwise  throughout  the  middle  of  the 
under  framing  of  the  vehicle.  The  car- 
riages are  guided,  not  by  the  action  of  the 
wheel-fianges  against  the  rails,  but  by  fric- 
tion-wheels supported  in  inclined  positions 
from  brackets  on  the  under  part  of  the 
frame,  which  run  against  the  inner  side  of 
the  rails. 

Claims. — 1.  The  mode  of  constructing 
railway  vehicles,  by  which  they  can  be  di- 
rected on  the  rails  without  coercion  or 
undue  resistance,  whatever  may  be  the 
train. 

2.  The  setting  railway  vehicles  on  two 
axletrees,  and  the  turning  of  the  axletrees  at 
discretion  in  chairs,  to  facilitate  the  traction 
and  avoid  the  axletrees  clutching. 

8.  The  jointing  the  fore  and  hind  axle- 
trees  of  vehicles  on  railways. 

4.  The  grinding  the  axletrees  of  vehicles 
on  railways,  as  described. 

Joseph  Hart  Mortimer,  of  Hill-street, 
Peokham.  For  improvements  in  lamps.  Patent 
dated  June  24,  1852. 

The  Jbrst  improvement  has  relation  to 
lamps  burning  moulded  tallow,  and  consists 
in  K>nning  the  wick-holder,  when  attached 
to  the  nozzle  of  the  lamp,  of -some  non- 
conducting material,  instead,  as  usual,  of 
metal. 


18 


PBOYISIONAI  »B6TE(mON9  UNDER  THE  MEW  LAW. 


The  Htond  improvement  has  relation  to 
the  lamps  oif  the  class  in  which  the  tallow  or 
material  burnt  is  melted  by  the  heat  of  the 
lamp  before  passing  to  the  humeri  and  con- 
sists in  applying  a  float  in  oonneotion  with 
a  vaWe  to  regulate  the  supply  of  material  to 
the  burner. 

Samuel  Lusty,  of  Birmingham.  For 
impropemenit  in  tnaniifaeturing  wire  into 
woven  fabrics  and  pins.  Patent  dated  June 
24,  1852. 

The  **  improvements  in  manufacturing 
wire  into  woven  fabrics"  consist  in  em- 
ploying for  that  purpose  power-looms,  in 
which  the  giving  off  of  the  warp  from  the 
warp-beam  is  governed  by  friction  applied 
to  the  beam,  and  the  woven  fabric  is  taken 
off  between  pressure  rollers.  The  form  is 
also  so  arranged  as  to  stop  on  the  breakage 
of  any  thread,  and  the  weA  is  worked  in  with 
shuttles,  in  which  the  wire  is  wound  on  an 
axis  placed  across  the  shuttles. 

The  **  improvements  in  manufacturing 
pins  "  consist  of  an  arrangement  of  ma- 
chinery for  cutting  wire  into  lengths, 
heading  these  lengths  by  means  of  dies  and 
pressure,  and  then  conducting  them  to  the 
pointing  apparatus,  where  they  are  pointed 
and  finished  by  rotary  files. 

Thomas  Bbll,  of  Don  Alkali  Works, 
South  Shields.  For  improvements  in  the  ma- 
mrfaciure  of  sulphuric  acid.  Patent  dated 
June  24,  1852. 

Mr.  BeWi  first  process  for  manufacturing 
sulphuric  acid  consists  in  applying  currents 
of  electricity  for  the  purpose  of  assisting  the 
conversion  of  the  sulphurous  fumes  in  the 
acid-chamber,  so  as  to  dispense  in  a  great 
measure  with  the  use  of  nitre  or  nitric  acid, 
as  at  present  practised.  The  currents  of 
electricity  may  be  produced  by  jets  of  ateam 
in  the  manner  followed  in  Armstrong's 
hydro-electric  apparatus,  or  by  any  other 
means. 

The  second  process  consists  in  obtaining 
and  applying  continuous  streams  of  osone 
to  act  on  sulphurous  acid  gas,  which  is  also 
supplied  continuously  to  the  acid  vessel,  for 
the  purpose  of  converting  the  same  into 
sulphuric  acid. 

Cloiffw.— 1.  Applying  currents  of  elec- 
tricity in  sulphuric  acid-chambers  or  appara- 
tus,  thereby  promoting  the  union  of  oxygen 
and  sulphurous  acid. 

2.  Obtaining  and  applying  oione  to  act 
on  a  continued  production  of  sulphurous 
acid  in  the  manufacture  of  sulphuric  acid. 
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Dated  December  8,  1852. 
992.  iohn  Browne.    Improvementi  in  machl« 


nery  or  apparatus  for  preventing  the  escape  of 
smoke  from  chimneys,  and  consuming  or  otherwise 
disposing  thereof. 

996.  John  Symonds  and  George  Monohet.  An 
improved  mode  of  cleaning  or  scaling  metallic 
surfaces. 

99S.  Donald  Beatson  and  Thomas  Hill.  Im- 
provements in  the  means  of  propelling  ships  and 
other  floating  vessels. 

1000.  James  Lawrence.  Improvements  in  the 
manufacture  of  projectiles. 

1002.  James  Spots  wood  Wilson.  Tmpiovements 
in  propelling. 

1004.  Joseph  Hopkins.  ImDrovements  in  ob- 
taining a  straight  line  parallel  to  the  axis  of  the 
earth,  or  in  rendering  the  axis  of  a  tube  or  of  a 
telescope  parallel  thersto. 

Dated  December  9,  1863. 

1007.  'William  Mather.  Certain  improyements 
in  the  method  of  spreading  medicinal  compounds 
upon  leather  to  be  used  as  plasters,  and  in  the 
machinerv  or  apparatus  connected  therewith. 

1008.  William  Baddeley.  Improvements  in  the 
manufbcture  of  Ihetal  pipes. — A  eornmunieatlon. 

1009.  William  Allehlo.  Improvements  In  agri- 
cultural and  other  steam-engines. 

1010.  Edmund  Hunt.  Improved  screw  -  pro- 
peller. 

1011.  Edward  Thomas  Loseby.  InmrovementB 
in  the  construction  of  timekeepers,  and  in  eases  to 
be  applied  thereto. 

1912.  Charles  Greenway.  Improvements  In 
anchors. 

1018.  George  Collier.  Improvements  in  the 
manufacture  of  carpets  and  other  fabrics. 

1014.  Thomas  Masters.  Improvements  in  ma- 
chinery or  apparatus  for  cleaning  knives  and  other 
steel  articles. 

Dated  December  10,  1862. 

1015.  John  Sheringham.  Improvements  in  the 
construction  of  stove  grates. 

1010.  Jonathan  Caldwell  Blaekwell.  Improve- 
ments in  musical  instruments. 

1017.  Alfred  Thomas  Jay.    A  safety  letter-box. 

1018.  Thomas  Abbey  Smlthson  and  George 
Hall  Adam.  An  improved  mode  of  suspending 
carriage  bodies. 

1019.  James  Derrington  and  John  Chadwiek. 
Improvements  in  cocks  and  valves  for  liquids 
ana  steam. 

1020.  Richard  Archibald  Brooman.  Improve- 
menta  in  evaporating  apparatus.— A  conmunl- 
cation. 

1021.  Jullen  Boilesve.  An  improved  desiccat- 
ing apparatiis.— A  communication, 

Daied  December  11,  1852. 

1022.  Thomas  Boarduun.  Improvements  In 
looms  for  weaving. 

IQ9S.  William  Rothera.  Certain  improvements 
in  machinerv  or  apparatas  for  mtnufitoturlng 
nails,  screw  blanks,  and  other  similar  artieles  of 
metal. 

1024.  George  Duncan  Howell.  Improvements 
in  ventilation. 

1025.  James  Martin.  Improvements  in  the 
composition  of  artificial  fuel,  and  in  the  mode  of 
manufacturing  the  same. 

1026.  Edwin  Bates.  Improvements  in  breaks 
for  railway-engines  and  carriages. 

1027.  William  Sorrell.  Improvements  in  fUr- 
naces  and  ilre-plaoes  for  consuming  smoke. 

1028.  Archibald  White.  Improvements  !n  appa- 
ratus fbr  retardhig  and  stopping  railway  trains. 

1029.  Caleb  Bedells.    Improvements  la  reels. 
lOSO.  Stephen  Green".    Improvements  in  Joining 

esrthenware  tut)es  and  pipes. 
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lost.  Timothy  Mortis  w4  WUlMjm  Johnson. 
ImprovMnenu  in  dopositing  alloys  of  metals. 

IMS.  Chariot  Bitcfaie.  ImproToments  in  appa- 
latns  tar  measurinf  fluids. 

I«34.  lakn  Thonaa  War  and  John  ICanwaiiaff 
Faino.  ImpvovoiBents  la  the  SMUuiihcturo  of 
^Uns 

103£.  Charles  Orlffln.  ImpvoTonianCB  in  irib- 
taining  metallic  copper  from  its  solutions  formed 
by  oatnze,  luid  in  the  various  processes  of  purify- 
ing eupreons  oses  by  means  of  water. 

J>aied  December  13,  18J2. 

1036.  Josiah  Glaiaon.    Improvemanto  in  boilers. 

1037.  Joseph  Uamblet  and  WUtiam  1>ean.  An 
l»proT«ment  In  the  manuteeturt  of  bricks. 

1039.  George  Mnckny.  An  Improved  construc- 
tkm  of  ftixrup.-^A  communication. 

1040.  George  Mackay.  An  improved  construc- 
tion of  paddle-wheel. — ^A  communication. 

1041.  AUVed  Vincent  Vewton.  Iroj^roved  appa- 
mtus  for  regnloting  the  denaity  of  Auida.— A  com- 
munication. 

1041.  Jttlea  Lsfeuao.  A  ne«r  machina  for  wish- 
i«g  h«>na#  Unan,  «nd  all  Xlnds  of  textile  articlet 
that  are  employed  in  making  them. 

1043.  FredAick  Dangerfield.  Improvements  In 
the  lithographic  press. 

1044.  David  Napier.  Improvements  in  steam- 
engines. 

1045.  Henry  Clayton.  Improvements  in  the 
manuftcture  of  bricks. 

1046.  William  Henry  Fox  Talbot.  Improve- 
ments in  obtaining  mntire  power. 

1047.  AbmiMmRiploy.  improvements  in  ^xks 
for  railway  vhaeU. 

Daied  Deeemher  H»  1852« 

1046.  James  BoU.  Improvements  in  railway 
chairs. 

1049.  Charles  Edmond  Magnant.  Certain  im- 
provements in  tanning. 

1050.  John  Nicholes  Taylor.  Certain  improve- 
aentafai  ship's  windlasses  and  other  winches. 

lots.  IshamBagga.  Improvements  in  obtain- 
ing or  extracting  gold  and  silver  from  their  ores. 

1054.  John  Henry  John&on.  Improvements  In 
fire-grates  or  flre-plaees. — A  communication. 

1055.  William  Johnson.  Improvements  in  ap- 
paratus for  the  manufacture  oi  aerated  waters. — 
A  communication. 

1006.  John  Henry  Johnson.  Improvements  in 
wind^fuaidt  or  cbimney4ops.— A  communication. 

1057.  Josiah  George  Jepnlngs.  Improvements 
in  constructing  drains. 

1058.  Rudolph  Appel.  Improvements  in  anas- 
tatic printing,  and  in  producing  copies  of  draw- 
ings, writings,  and  printed  impressions. 

1050.  Joseph  Paul  Marc  Floret.  An  improved 
method  of  producing  ifmnltanooiiely  gas-light 
and  lime  or  plaster. 

NOTICES  OF  INTENTION  TO 
PROGBED. 

{Fr<m  the  *'  London  Gazette,"  December  2Sth, 

1862.) 

SS4.  ThomM  Rottoll.  Certain  improvements  in 
chronometers,  watches,  and  clocks,  part  of  which 
improvements  is  applicable  to  roasting  jacks. 

378.  Freston  lumb.  Improvements  in  appa- 
ratus for  cleansing  eoal, 

364.  Joseph  Henry  Tuck.  Improveinents  in 
stufflng-bojtea,  and  In  packing  to  be  used  in  stuff- 
ing-boxes, bearings,  pistons,  and  valves,  as  set 
forth  in  hia  petition,  recorded  in  the  said  office  on 
the  Hik  d«r  of  Dctobor,  1853. 

416.  lUenord  AnhtMd  BroonuQ.  Improve- 
ments  in  vieet. 

456.  Anthony  Liddell.    Improvements  in  stuff- 


ing-boKcs,  and  in  packing  to  ha  onpUfod  vith 
stni&Bg-boxee  and  pistons. 

672.  Stephen  Carey.  Certsin  improvements  In 
the  construction  of  viaducts,  arches,  bridges,  and 
other  bnildings,  upon  a  non'OKpanslon  prmeiple. 

664.  Thomas  Dunn,  and  WUliam  Watts,  junior. 
Improvements  in  the  oonstruction  of  railways. 

718.  Eichard  Barnes.  Improvements  in  cocks 
or  plugs  for  water  or  other  fluids. 

721.  Caleb  BkMuner.  Impiovemenia  in  tho  Hn- 
nufacture  of  anchors. 

753.  Robert  Sandiford.  Certain  improvements 
in  apparatus  for  blMk  printing. 

758.  William  Edward  Newton.  Improvements 
in  knitting  machinery, 

895.  Emile  Martin.  Certain  Improvements  in 
the  mode  of  extracting  gluten  from  wheat,  and 
for  preparing  and  drying  the  same  by  mixing  to 
several  degrees  of  eoneentratlon. 

928.  William  Morris.  Improvements  in  the  pro- 
duction of  motive  power,  and  in  apparttiia  per- 
taining thereto. 

932.  William  Taylor.  Improvements  in  pro- 
pelling ships  and  other  floating  bodies. 

983.  James  Rothwell.  Geitnin  improvements 
In  looms  for  woaving. 

966.  James  Buchanan.  Improvements  in  the 
treatment  of  flax,  and  other  similar  vegetable 
fibrous  substances,  and  in  the  maehinery  em- 
ployed therein. 

970.  Asa  Lees  and  Thomas  Kay.  Improve- 
ments in  machinery  for  spinning  and  doubling 
cotton,  wool,  silk,  flax,  and  other  flbrous  ma- 
terials. 

9^1.  Frederick  Mackellar  Gooch.  bnprove- 
ments  in  the  construction  of  railway  signals,  and 
in  machinery  or  apparatus  for  working  railway 
signals. 

.    978.  James  Smith.     Improvements  in  paving 
roads  and  other  eurfaoes. 

991.  Thomas  Lovell  Preston.  A  machine  for 
making  links  for  chains. 

994.  Henry  Jenkins.  Improvements  In  the  ma- 
nufacture of  bracelets,  brooches,  and  other  articles 
of  Jewellery. 

1000.  James  Lawrence.  Improvements  in  the 
manufacture  of  projectiles. 

1005.  Emile  Kopp  and  Frederick  Albert  Qattv. 
Improvements  in  printing  or  dyeing  textile 
Ctbrics. 

lOIl.  Edward  Thomas  Loseby.  Improvements 
In  the  construction  of  time-keepers,  and  in  cases 
to  be  applied  thereto. 

1612.  Charles  Greenway.  Improvements  in 
anchors. 

1018.  George  Collier.  Improvements  In  the 
nunufheture  of  carpets,  and  other  fisbries. 

1017.  Alfred  Thomas  Jay.    A  safety  letter-box. 

1022.  Thomas  Boardman.  Improvements  in 
looms  for  weaving. 

1031.  George  Dixon.  Improvements  in  the 
manufacture  and  refining  of  sugar.— A  communi- 
cation. 

1032.  Timothv  Morris  and  William  Johnson. 
Improvements  in  depositing  alloys  of  metals. 

1033.  Charles  Ritchie.  Improvements  in  appa- 
ratus for  measuring  fluids. 

1034.  John  Thomas  Way  and  John  Manwaring 
Paine.     Improvements  in  the  manufscture  of 

glOM. 

1036.  Josiah  Glasson.  Improvements  in  boilers. 

1041.  Alfred  Vincent  Newton.  Improved  appa- 
ratus for  regulating  the  density  of  fluids.  A  com- 
munication. 

1044.  Dcvid  Napier  Improvements  In  steam 
engines, 

1045.  Henry  Clayton.  Improvementi  In  the 
manufacture  of  bricks. 

1046.  William  Henry  Fox  Talbot.  Improve- 
ments in  ob^intng  motive  power. 

1651.  John  Webb.  Improvements  in  ornament- 
ing enamel  watch  dtels. 

1057,  Josiah  George  Jennings.  Improvements 
In  constructing  drains. 
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1118.  Charles  PiUcington,  Thomas  PUkiagton, 
sad  Abraham  Pedlger.  An  improved  jonier's 
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TO  CORRESPONDENTS. 

A,8.L,  inquires  whether  the  same  amount  of  msgnetio  energy  would  be  developed  In  an  electro- 
magnet tillering  from  both  lu  ends  towards  the  middle  as  by  a  eylindrlcsl  one,  the  area  of  pole  presented 
in  both  cases  being  alike  t  The  attrsction  would  be  stronger  in  the  form  of  core  to  which  he  allndes, 
beeause  the  current  would  be  Induced  In  a  larger  surfsce  of  metal.  The  expedient  has  been  resorted  to 
before,  and  sometimes  with  hollow  cores.  In  that  case,  it  is  necesssry  to  be  oareftil  that  the  thickness 
of  the  metal  be  sufficiently  Urge  for  the  action  of  the  fluid. 

Mr,  CUmmt.—Wt  consider  the  eteam  saw-mills  of  Mr.  Wonsam,  of  the  Commercial  Wharf,  City  Basin, 
and  those  of  McDowell,  of  Johnatone,  Renfkew,  to  be  the  best  forms  of  the  machine  now  In  nae, 
Mr.  Mc^wall's  Isst  mill  has  not  ss  yet,  we  believe,  been  iUustrated.  The  question  of  coat  cannot  be 
answered  satlsfiicteiily  by  us,  as  a  variety  of  circumstanees  would  sAtot  It. 
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HOBLTN-S  TMPEOTEBIENTB  IN.  NAVIGATION. 
Fig.  I. 


2d 

HOBLYN'S  IMPROVEMENTS  IN  NAVIGATION. 

Patent  dated  June  28,  1S52.     Specification  enrolled  December  28,  1852. 

This  patent  is  directed  to  the  accomplishment  of  two  objects  perfectly  new  in 
the  art  of  naviffation — ^first^  by  a  self-aoting  m^ahani6m,  to  trace  out  upon  pifo- 
pared  charts  the  direction  of  a  ship's  motion,  and  the  distance  travelled  :  and, 
secondly,  to  adapt  to  an  ordinary  time-piece  a  chart,  having  the  outline  of  any 
given  line  of  coast  inscribed  upon  it,  and  caused  to  revolve  by  clock-work  in  pro- 
portion to  the  ascertained  mean  speed  of  the  vessel,  so  as  to  give  by  inspection 
an  approximate  knowledge  of  the  part  of  the  ooast  a  veasel  may  be  near  at 
any  particular  time  by  the  clock  to  which  the  chart  is  attached. 

Fig.  I  is  a  side-elevation,  and  fig.  2  a  plan,  of  an  apparatus  so  constructed  as 
to  delineate  the  ship's  course  upon  a  sheet  of  paper  wound  upon  a  drum  A. 
B  is  a  second  drum  for  holding  a  supply  of  paper  for  feeding  the  dram  A.  These 
drums  are  mounted  in  brackets  upon  a  table  in  any  convenient  part  of  the 
vessel,  such  as  the  captain's  apartment,  where  they  will  be  of  easy  access  and 
constant  referencer  'J  he  drum  A  is  caused  to  revolve  at  a  certain  speed,  pre- 
viously ascertained  in  the  usual  manner  by  the  log,  hy  means  of  the  toothed 
wheel  D  attached  to  one  end.  E  is  a  shaft  which  carries  the  endless  screw  F, 
which  gears  into  the  toothed  wheel  D.  G  is  a  worm-wheel,  also  upon  the  shaft 
E,  which  is  geai*ed  into  by  an  endless  screw  H,  upon  the  shaft  I.  K  is  another 
worm-wheel  upon  the  shaft  I,  and  also  geared  into  by  the  endless  screw  L.  This 
endless  screw  L  is  formed  upon  one  end  of  the  main-shaft  M,  which  is  prolonged 
through  the  bows  of  the  vessel,  and  has  keyed  upon  its  outer  end  the  vane- 
wheel  N.  This  vane-wheel  is  placed  below  the  surfiswe  of  the  water,  and  the 
forward  progress  of  the  vessel  causes  the  wheel  to  revolve,  and  through  the 
intervention  of  the  worm-wheel,  and  endless  screws  already  referred  to,  imparts 
motion  to  the  drum  A.  O  is  a  pencil,  or  tracer,  attached  to  the  holder  P,  which 
is  centred  upon  a  cross-shaft  Q.  This  pencil  O  has  a  lateral  motion  upon  the 
shaft  Q,  when  actuated  bv  the  pulley  R,  around  which  a  cord  is  wound,  the  two 
ends  of  which  are  fastened  to  a  lug  or  projection  a  from  the  centre  of  the  pencil- 
holder  P.  The  pulley  R  is  caused  to  revolve  by  means  of  a  series  of  worm- 
wheels  and  endless  screws  SS,  connected  to  a  vane-wheel  T.  This  vane-wheel 
T  is  placed  at  right  angles  to  the  wheel  N,  and  serves  to  indicate  the  amount  of 
deviation  the  ship  may  make  from  the  straight  course  while  tacking,  or  under 
the  influence  of  winds  or  tidal  currents.  The  result  of  these  two  vane-wheels  is 
to  cause  to  be  delineated  upon  the  papei*  on  the  drum  A,  as  near  an  approxima- 
tion to  the  line  of  the  ship's  course  as  possible,  the  deviation  from  the  straight 
line  being  indicated  by  diagonal  lines  upon  the  paper  by  the  vane-wheel  T  com- 
ing into  operation  when  the  ship  is  tacking,  or  otherwise  influenced  l^  the  wind 
and  currents.  The  paper  upon  the  drums  A  and  B  may  have  marked  upon  them 
the  chart  of  the  ship's  voyage,  with  the  lines  of  the  latitude  and  longitude,  so 
that  the  particular  point  at  which  the  ship  may  be  at  any  particular  time  may  be 
ascertained  upon  reference  to  the  lines  delineated  by  the  pencil. 

A  modification  of  the  above  arrangement  for  indicatmg  the  ship's  course  is 
described  in  the  patent.  Instead  of  passing  a  paper  or  cmirt  over  a  drum,  and 
causing  the  lines  to  be  drawn  by  means  of  a  pencil,  the  patentee  uses  a  portion 
or  segment  of  the  sui'face  of  a  sphere  on  wnich  is  drawn  the  outline  of  the 
voyage.  This  segment  is  mounted  upon  a  spindle  or  shaft  centred  by  a  pivot, 
and  a  counterpoise  attached  to  the  lower  end  of  the  shaft,  for  the  purpose  of 
always  keeping  the  segment  A  in  e^uUbrium.  An  electro-magnet  is  attached  to 
the  counterpoise,  by  means  of  which  the  segment  is  retained  in  its  position, 
north  and  south,  independently  of  the  line  of  the  ship's  course  ;  so  that  when 
the  vessel  is  tacking,  or  under  the  influence  of  head  winds,  or  other  contingen- 
cies, the  line  upon  the  surface  of  the  segment  shall  indicate  the  ship's  course. 

A  wheel  or  marker,  having  a  number  of  fine  points  upon  its  circumference 
is  caused  to  revolve  by  means  of  an  endless  screw  actuated  by  the  rotation  of  a, 
vane,  similar  to  the  one  represented.    This  marker,  or  indent^  upon  the  surface 
of  the  segment,  is  a  line  wnich  will  be  as  near  as  possible  a  representation  of 
the  course  in  which  the  vessel  is  prooeediii^. 


ON  TSE  CALCULATIONS  t 


s  iiEkBtnaKa  the  biabjuty  op  ems^. 


The  eecond  portion  of  the  iDTention  consiflbi  of  a  circuUi'  chart,  which  is 
&tt«i:!hed  to  th«  striking  portion  of  a  time-pieee,  but  in  such  a  m&imer  that  the 
chart  ahall  revolve  upon  its  centre  at  certain  regolar  intervals  of  time,  and  also 
at  a  fixed  rate  of  speed.  The  speed  with  which  the  eifoular  chart  revolves  must 
be  as  near  as  possible  in  true  acaordsnoe  with  the  aacertaised  speed  of  the 
vessel.  An  inaei  points  ont  on  the  ch^rt  the  particular  partion  of  t]ie  irhole 
COMt  the  vessel  may  be  passing.  The  ciroalar  charte  ore  capable  of  being 
removed,  so  that  any  other  chart  constructed  upon  the  same  principle,  and 
representing  any  other  portion  of  coast  the  vessel  inay  be  4i"PBt«ned  to,  may  be 
{rfaced  upon  the  spindle  of  the  time-piece. 


CONBTKUCTIOH,  FOBTSUOUTHO 

(Continued  ftcm  plgc  i-l 

Let  the  ship  be  divided  into  a.m  even  I  Figure  2  represents  the  projeotions 
number  of  sUcea  by  planes  parallel  to  of  these  eaotions  numbered  I,  i,  3,  &«., 
ADB,  both  fore  and  aft  separated  by  for  tb«  fore-part  of  the  ship  projected 
a  interval  m.  I  on  the  plane  ADB. 

pig-  2. 


a  C  where  SOcnt«  the  section  1, 
draw  CM  porpendicnlar  on  8M  (a  ver- 
tical line  through  3) ;  divide  SM  into 
aay  number  of  e^ual  intervals  :'four  will 
be  geno^y  sumcient  tot  the  greatest 
angles  ;  tvo  tviU  suffice  in  manv  cases — 
and  from  the  points  of  division  draw 
ordinates  Mmllel  to  A8B  to  the  aeo- 
tioa  (I).  These  are  the  lines  a„  a„  a„ 
inOfi  i"  ^^  figure. 
The  wea  ABHC  may  be  calonUted 


by  the  ordinary  rule,  vis. : 
Area-.|(«  +  4*  +  2c), 

where  a  -,  sum  of  first  and  last  ordinates, 
£>-Bum  of  even  ordinates, 
c-suraof  all  the  odd  ordinates, 

except  the  first  and  last,  and  m—the 

common  interval. 
Gkuerally  suppose    the  number  of 

ordinates  2n  + 1  and  the  intsrvid  I. 
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Then  area  AS/itC  •  —   /  «i  +  ^u4-l  +  *(*"«  +  «4  +  &c-  +  «a»)  +  2(«»  +  «5  ■**  *c.  +  a^^ _  j 

and  area  of  A  SMC  -  eiSM  x  SC  -  «^2«+^ 

/.  Area  ASC-area  ASMC-  ASMEC-A,  suppose.    Similarlv  by  drawing  DM 
parallel  on  SM',  and  proceeding  in  the  same  way,  we  may  find  area  BSD-B,. 

From  Cg  where  the  second  section 
2  is  crossed  by  SC  draw  C*  M,  perpendi- 
cular on  SM  ;  divide  SM^  as  before  into 
as  many  even  intervals  as  may  be  con- 
venient, and  proceed  to  calculate  the 
area  AS^Cg  as  before,  and  find  in  the 
same  area  Bg  SDg ;  and  so  on  for  all  the 
other  sections. 

Thenusin^  A^A  g  Ag,andBi,  Bg,Ba, 
&c.,  for  ordmates  of  two  curves  sepa- 
rated by  common  interval  m,  we  may 
bv  Simpson^s  rule  find  the  volume  of 
the  out  and  in  for  the /ore-part  of  the 
ship.  Flroceed  in  the  same  way  for  the 
volume  of  the  out  and  in  aft. 

Let  O  and  I  be  the  whole  volumes  of 
the  out  and  in  thus  found.  Then  O 
ought  to  be  equal  to  I ;  if  it  is  not  it 
arises  from  the  point  S  being  wrongly 
chosen.  Before  proceeding  with  any 
other  calculations  the  proper  position 
of  this  must  be  found.  Let  S'  be  that 
position.    Draw  C  S' D' parallel  to  CD. 

Then  volume  on  base  AS'  C = volume 
BS'  D'. 

Volume  AS' C'= volume  ASO  +  prism 
on  base  CSS'  C 

Volume  BS'D'  -  volume  BSD  -  prism 
on  base  DSS'  D'. 

Hence  O  - 1 = nrism  on  base  CDD'  C, 
-»area  of  inclinea  load  water-line  CD  x 
SS'  sin  9  nearly.    Whence 

SS'- ^""^ X  Bee.  9. 


area  of  inclined  water-line. 

The  point  S  being  thus  accurately 
found,  we  may  proceed  with  the  other 
calculations. 

For  section  ( 1 )  multiply  a  „ag, . . .  Oji^j.  i 

hjoxljlj2ly.»,2nl  respectively,  and  use 
the  products  so  found  for  orainates  of 
a  curve  with  common  Interval  /;  this 
gives  the  moment  of  the  whole  area 
ASMC  with  respect  to  plane  AB. 

But  the  moment  of  the  A  CSM  with 
respect  to  the  same  plane 


-wlxaj^ix—n/, 


Y  »'*«8n-|-r 


Subtracting  this  from  the  moment 
before  found,  we  get  the  moment  of 
the  area  ASC  about  AB. 


Also  squaring 

a,,ag,  ....  Ojij^.1. 

and  taking  one  half  of  the  squares 
for  ordinates  with  common  interval  / 
and,  summing  by  Simpson's  rule, 
we  obtain  tne  moment  of  area 
ASMC,  about  the  vertical  longitudinal 

Elane  through  S.    Moment  of  the  A 
MC  about  the  same  plane 

-   /  1  1    ,  • 

Subtracting  this  from  the  former, 
we  get  the  moment  of  area  ASC  about 
plane  SM.  Proceed  in  the  same  way 
for  the  moment  of  the  area  BSD  ;  and 
also  for  all  the  sections  2,  3,  &c., 
to  the  foremost  one  :  we  then  set,  by 
addition,  the  moments  of  the  wedges  on 
bases  ASC,  BSC  for  the  fore-part  of  the 
ship,  with  regard  to  the  nori^ntal 
ana  longitudmal  planes.  Proceed 
in  the  same  way  for  the  aft  part, 
add  together  the  moments  of  Doth 
in  and  out  for  the  vessel  to  each  plane, 
and  multiply  the  whole  by  weight  of  a 
cubic  foot  of  water. 

The  first  sum  ■■  moment  of  in  and  out' 
with  regard  to  plane  AB. 

-«<^'  +  *ii')-W.HN, 
and  the  second  sum « moment  of  in  and 
out  with  regard  to  longitudinal  plane 
through  S. 

-w.mV-W.NP, 

The  rule  derived  from  this  method 
is  very  evident.  It  would  be  well  in 
every  calculation  to  make  a  table  of  or- 
dinates and  squares  of  the  ordinates  for 
each  transverse  section,  both  for  the 
tit  and  out,  and  place  above  it  the  com- 
mon interval  for  that  section,  which,  it 
will  be  observed,  varies  for  every  sec- 
tion, as  also  for  tlie  tit  and  out  in  each 
section. 

The  calculations  would,  of  course,  be 
easier  if  those  common  intervals  were 
equal,  or  were  in  some  proportion  ;  bat 
tlus  cannot  generally  be  the  case.  This 
makes  the  calculations  somewhat  te- 
dious ;  but  then  it  must  be  remembered 
that  for  each  section  the  number  of 
ordinates  is  small,  which  renders  the 
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application  of  tho  rule  so  &r  easy  and 
sunple. 

Ix)  finish  the  calculations,  multiply 
the  areas  A,,  A^,  &c.,  for  the  otU  by 
0,  m^  2m,  &a,refipectiyely, and  using  these 
prodncts  as  ordinates  and  common 
interval  m,  apply  Simpson's  rule :  the 
result  is,  the  moment  of  the  fore  out 
with  regard  to  nlane  AD  B.  In  the 
same  way  find  the  moment  of  the  t^ 
out  with  regard  to  the  same  plane. 

Then  moment  ot  fore  ou<- moment 
of  efi  ov^w moment  of  whole  out  with 
rtspect  to  plane  AD  B-tra. 

tn  the  same  precisely  find  r^^o'*  mo- 
ment of  lit  with  respect  to  the  same 
plane. 

Then  Wx^wa'—wa  is  foand. 

If  moment  of  aft  out  exceeds  nume- 
ricaUy  the  moment  of  fore  out,  the 
algebraic  siffn  of  wa  will  be  negatiye  ; 
the  same  holds  also  for  the  sign  of  wt^. 

The  chief  objection  to  this  method 
lies  in  the  comparative  confusion  of 
the  ordinates  to  the  different  sections 
on  the  figure  or  plan  which  is  used  for 
admeasurement  A  little  care^  how- 
ever, and  experience,  would  soon  over- 
come this  trifling  difficulty. 

It  Lb  evident  thai  the  method  which  is 
here  proposed  gives  the  measures  of  the 
quantities  whose  values  are  sought^with 
as  much  accuracy  as  the  nature  of  an 
approximation  will  admit — as  far,  that 
isy  as  Simpson's  rule  can  be  depended 
on — ^which  experience  has  shown  to 
deviate  very  little  from  the  truth,  where 
proper  care  is  taken  not  to  make  the 
mtervals  too  great.   ' 

The  calculator  would  do  well  to  draw 
in  the  curve  HPP'  (fig.  1)  for  the 
locus  of  the  centres  of  gravity  of  dis- 
placement, which  would  oe  a  material 
assistance  in  ^vinff  him  an  idea  of  the 
rolling  Qualities  of  the  ship  (as  before 
observea),  and  would  serve  as  a  basis 
tor  approximating  to  the  time  of  the 
▼esael's  oscillation  when  it  has  been 
dirolaced  through  a  considerable  angle. 

All  this,  of  course,  takes  time  and 
trouble;  but  when  we  consider  the 
length  of  time  consumed  in  the  building 
of  each  ship^  the  magnitude  of  the  inte- 
rests entrusted  to  its  keeping  on  a  most 
treacherous  element ;  and  tne  loss,  not 
only  of  valuable  property,  but  of 
human  life,  which  an  error  of  construc- 
tion might  involve, — ^the  few  days,  or 
even  week%  which  must  be  spent  in 


calculating  accurately  the  various  ele- 
ments, are  as  nothing  in  the  balance, 
and  snould  never  be  admitted  as  an 
excuse  for  neglecting  this  most  necessary 
work. 


THEORY  OF  THE  MAIN  SPRING 
OF  A  WATCH. 

The  last  Number  of  the  Journal  of  the 
Franklin  Institute  contains  an  excellent  arti- 
cle on  the  Theory  of  the  Action  of  the 
Main  Spring  of  a  Watch,  by  Mr.  Alexander 
Young,  of  Camden,  South  Carolina.  In 
this  paper,  a  practical  rule  well  worthy  of 
attention  is  investigated,  for  selecting  and 
adjusting  a  spring  that  will  fit  in  every 
respect  without  trying  it  in  the  barrel. 
The  spring-barrel  is  supposed  to  be  divided 
into  four  quarters.  The  quadrantal  area  is 
divided  into  nine  equal  parts  by  concentric 
quadrants,  eight  of  which  are  intended  to 
exhibit  the  theory  of  the  action  of  the  spring. 
A  concentric  circle,  of  one-third  the  radius 
of  the  barrel,  is  the  space  for  the  arbor,  and  a 
scale  of  twenty.four  equal  parts  is  applied 
to  the  radius — each  part  beiug  equal  to  the 
thickness  of  the  spring,  which  is  estimated 
by  the  proportion  it  bears  to  the  diameter 
of  the  barrel.  If  the  proportion  of  the 
spring  to  the  diameter  of  the  barrel  be  1  to 
72,  it  will  be  found  that  two  coils  of  the 
spring  placed  in  the  outside  space  will  fill 
it,  and,  if  wound  on  the  arbor,  will  fill  the 
inside  space,  making  five  coils.  If  it  is 
attached  to  the  barrel  and  arbor,  as  usual, 
it  will  cause  three  revolutions  in  expanding 
back  to  its  first  position.  Nineteen  coils 
will  fill  the  seven  outward  spaces;  and  if 
wound  on  the  arbor,  the  seven  inward 
spaces  with  twenty-two  coils;  having  the 
same  difference  and  revolutions  as  above, 
but  with  greater  power,  and  the  action  will 
be  more  uniform. 

Nine  and  one-sixth  coils  will  fill  the  four 
outside  spaces,  and  when  wound  on  the 
arbor,  the  four  inside  spaces  increased  by 
five  and  two-thirds  coils.  The  spring  has 
most  action  when  it  fills  four  spaces,  or  half 
the  barrel ;  if  it  extends  to  the  middle  of  the 
fifth  space,  it  will  lose  one-sixteenth ;  if  to 
the  whole  five  spaces,  one-quarter  of  a  revo- 
lution, but  will  ffain  in  power,  and  transmit 
it  more  uniformly.  A  scale  for  any  thick- 
ness of  spring  can  be  applied  to  the  same 
figure. 

The  following  is  a  Table  of  the  radii  of 
the  circles  that  divide  the  spring-barrel  into 
nine  equal  spaces,  and  also  of  the  number 
of  revolutions  taken  from  them,  which  are 
equal  to  the  number  of  coils  that  the  spring 
has  when  wound  on   the  arbor,  over  the 
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number  it  has  when  expanded  against  the 
rim  of  the  barrel. 

The  two  middle  spaces  are  subdivided, 
and  the  radii  of  the  two  circles  and  the 
ferolutidns  made  by  those  divisions  are 
interlined ; 


Radius  of  the  Circlei. 

Revolutions. 

86,000 

— 

33,940 

2,910 

31,754 

4,531 

29,392 

5,392 

28,142 

5,597 

26,832 

5,664 

25,455 

5,597 

24,000 

5,392 

20,777 

4,531 

16,970 

2,910 

12,000 

— 

Mr.  Young  then  proceeds  to  describe  a 
sectorial  instrumeht  which  he  employs  for 
selecting  the  spring,  and  the  construction 
of  which  depends  upon  the  foregoing  consi- 


Coils  of  tbe  spring 
to  tbe  dlaineter  of  the  barrel. 

60 
62 
64 
66 
68 
70 
72 
74 
76 
78 
80 
82 
84 


To  select  a  spring  for  any  number  of 
revolutions,  open  the  sector  to  the  radius  of 
the  barrel  at  the  number  on  the  scale  fo^ 
the  required  revolutions,  the  callipers  will 
then  just  admit  five  coils  of  a  spring  when 
of  a  suitable  thickness. 

To  find  the  weight  of  a  spring  for  any 
size  of  barrel,  take  the  inside  diameter  in 
hundredths  of  an  inch,  which  is  done  by 
opening  the  sector  to  its  limit,  then  apply 
the  barrel  cap  to  reach  across  from  side  to 
side,  to  the  same  numbers  on  the  counter- 
part scales,  which  will  be  the  diameter.  The 
width  of  the  spring  is  foutid  in  the  same 
way.  Then  enter  the  table  with  the  dia- 
meter of  the  barrel,  take  out  the  three  oppo- 
site figures,  and  multiply  by  the  width  of 
the  spring,  which  gives  the  weight  in  troy 
grains  for  a  spring  (hat  will  fill  nine- six- 
teenths of  the  barrel. 

ITie  Table  is  constructed  by  taking  the 
area  of  the  arbor  from  the  area  of  the  barrel 
id  hundredths  of  an  inch.  Nine-sixteenths 
of  the  remainder  multiplied  by  1,900,  thi 


derations.     This  instrument  is,  in  fact,  a 
sector  and  callipers  combined. 

The  long  or  sectorial  end  is  four  inches 
in  length,  and  is  divided  from  the  centre  of 
the  joint  on  both  legs,  into  one  hundred 
equal  parts;  the  divisions  opposite  to  60, 
70,  and  80,  are  marked  4,  5,  and  6,  corre- 
sponding  to  the  numbers  fbr  the  revolutions 
of  the  barrel  in  the  Tables.  It  has  a  clamp 
atid  serew  limititig  ita  opening  to  one  inch. 

The  bhort  or  ^dlipei  end  is  ftur-tenths 
of  an  ineh,  and  opelis  to  one-tenth,  or  as 
ten  to  the  distance  across  from  any  two 
corresponding  numbers  on  each  leg  of  the 
sector. 

The  following  Table  shows  how  many 
revolutions  of  the  barrel  will  be  produced 
by  the  different  thickness  of  the  spring.  A 
deduction  is  made  for  attachments  at  the 
ends,  and  fbr  the  soft  part  of  the  spring  not 
unwinding  from  the  arbor,  and  may  amount 
to  one-third  of  a  revolution  for  a  spring  of 
one-eightieth,  ftnd  to  three-quarters  when 
it  is  one*8ixtieth  of  the  diameter. 


Revolutions  by 

lUvolutlAis  by 

theory. 

experiment. 

4-72 

40 

4*88 

4-2 

504 

4-4 

519 

4-d 

5-35 

4-8 

5-51 

50 

5'^ 

5-2 

5*82 

5*4 

5-98 

66 

614 

5-8 

6-30 

60 

6-46 

6-2 

6-61 

6-4 

grains,  in  a  cubic  inch  of  watch.8]^ing, 
gives  the  numbers  for  the  Table. 

If  the  arbor  is  less  than  on^-third  of  the 
barreli  the  calli|^ers  ahoiild  fit  tightly,  and 
the  spring  have  fall  weight ;  if  larger,  tlw 
callipers  should  fit  loosely,  and  the  spring 
have  short  weight. 

Diameter  of  the  barrel    Weight  of  the  spring 
In  hundredths  of  at  inch.        in  gtains  troy. 

50 


51 
52 
53 
54 
66 
66 
67 
58 
59 
60 
61 
62 
63 


t'86 
194: 
202 
210 
2*l8 
2*26 
2*84 
2*42 
2*51 
2-60 
2*69 
2-78 
2-87 
2if6 


EXEIBrnON  OF  BBCEMT  INVENTIONS  AT   THE   SOOIETT  OF  ABTS. 


27 


DUmetCT  of  the  banel    Weight  of  the  spring 
in  hundredth^  of  an  inch.         In  grains  troy 

64  S'05 

6a  S15 

66  3-25 

67  3-35 

68  S-4d 

69  S65 

70  3-65 

71  3-76 

72  3-87 

73  3-98 

74  409 

75  4-20 

The  next  Table  is  eonstiucted  by  experi- 
ment with  a  spring  twelve-hundredths  of  an 
inch  wide,  filling  five  spaces,  or  fiTe-ninths 
of  a  barrel,  sixty-seven-hundredths  of  an 

Troy  ounces  sustained. 

0 
12 
14 
16 
18 

Sum,    69 

No.  of  revolutions,  5| 

The  sum  for  each  column  gives  the  weight 
raised  to  a  height  equal  to  the  circumfe- 
rence of  the  barrel.  The  greatest  amount 
of  power  is  obtained  when  the  five  spaces  are 
filled ;  with  four  only,  there  will  be  more 
left  over  the  five  revolutiqns,  but  not  suf- 
ficient to  compensate  for  the  loss  of  power. 

The  spring  of  the  best  watches  fills  four 
and  a  half  spaces,  and  has  a  revolution  over, 


inch  in  diameter,  of  which  the  thickness  of 
the  spring  is  one-seventy-eighth,  and  weighs 
45  grains.  The  barrel  having  the  chain 
lapped  round  it,  with  a  scale  for  weights, 
and  held  fast  by  the  arbor,  vvhen  the  weights 
are  put  in  the  chain,  will  unrol ;  the  weights 
required  for  each  revolution  are  noted,  and 
placed  in  the  Table.  The  spring  is  then 
taken  out,  and  its  length  reduced  by  break- 
ing off  4^  grains ;  when  replaced,  proceed 
as  before,  placing  the  results  in  the  second 
column  of  the  Table.  Then  remove  another 
4|  grains,  leaving  36  grains  of  the  spring. 
Tne  weights  applied  as  before,  ffives  the 
numbers  for  the  third  column  of  the  Table, 
which  shows  the  intensity  of  the  spring  at 
the  end  of  each  of  the  five  revolutions ;  when 
it  fills  five,  four  and  a  half,  and  four  spaces. 


Ounces  sustained ;  four  and  a 

Ounces  sustained ;  four 

half  spaces  filled. 

spaces  filled. 

8 

7* 

11 

10 

IS 

12: 

16 

14 

17 

16i 

64 


60J^ 


H  5f 

to  allow  for  straining  up,  and  still  leaving  a 
part  free. 

The  sector,  the  table,  which  can  be  copied 
on  a  card,  and  a  pair  of  small  scales,  with 
grain  weights,  are  all  that  is  required  to 
select  a  spring  that  will  have  the  desired 
number  of  revolutions,  and  the  greatest 
power  that  the  capacity  of  the  barrel  will 
admit  of. 
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M.  Froment's  apparatus  (exhibited  by 
M.  Fonuinemoreau)  for  illustrating  the 
rotary  motion  of  the  earth  has  already  been 
notioed.  '*  M.  FonUinemoreau's  Altometer 
eonaiats  of  a  brass  tube,  provided  with  a 
•ight'>hole  at  one  end»  and  a  pair  of  cross- 
hairs at  the  other.  An  arc  of  a  circle  is 
attached  to  the  latter  end,  which  is  perfo- 
rated with  three  small  holes.  A  weight  or 
handle  serves  as  a  plummet,  and  the  arc 
movet  up  or  down  as  the  tube  is  more  or 
less  inclined."]  [By  this  Instrument,  which 
may  be  carried  in  the  pocket  without  incon- 
venience, the  elevation  of  all  Accessible  or 
inacessible  objects,  such  as  mountains, 
steeples,  &e.,  may  be  readily  ascertained. 

An  Arithmmntter ;  or,  calculating  instru- 
ment. ByT.de  Colmar.  (Exhibited  by 
M.  Fontainemoreau.)  By  means  of  this  in- 
strument  the  most  complicated  rules  of 
arithmetic  may  be  applied  with  infallible 
ftcetirftcy  and  aatonishing  rapidity,  without 


i 


requiring  any  effort  of  the  mind  on  the  part 
of  the  operator.  To  make  use  of  the  ma- 
chine, it  is  only  necessary  that  he  should  be 
able  to  read  figures,  and  follow  the  printed 
instructions.  Addition,  subtraction,  multi- 
plication, division,  and  the  extraction  of 
the  square  root,  are  effected  with  equal  ease 
and  rapidity,  and  so  simple  is  the  working 
of  the  machine,  that  a  child  may  perform 
the  most  lengthened  operations. 

M.  Fontainemoreau  also  exhibits  an 
Ameroid  Barometer. 

Goss*  Improved  Theodolite.  (Manufac- 
tured and  exhibited  by  Mr.  W.  Muir.) 

The  principal  improvement  in  this  instru- 
ment is  an  arrangement  of  the  centres,  by 
means  of  which  the  adjustments  of  the 
levels  and  of  the  line  of  collimation,  are 
made  dependent  on  the  inner  centre  alone. 
The  divided  plate  moves  on  a  centre  inde- 
pendently of  the  adjustments ;  so  that  if 
the  plate  were  taken  away  from  the  instru- 
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ment,  it  would  slill  be  in  perfect  adjust- 
ment for  levelling  and  taking  vertical 
angles.  By  casting  the  centre  and  the  up- 
rights that  6arry  the  horizontal  axis  in  one 
piece,  and  also  the  cradle  that  holds  the 
telescope  and  the  axis  in  one  piece ,  the 
instrument  is  made  much  stronger,  with  a 
considerable  reduction  in  weight.  By 
placing  the  vertical  arch  outside  the  up- 
rights,  the  weight  is  reduced,  and  the  read- 
ing off  simplified. 

A  Piano-forte,  by  T.  Statham.  This  is 
an  elegant  instrument  of  great  power  and 
susceptibility  of  expression,  into  which  an 
improvement  has  been  introduced  by  the 
application  of  metallic  stops  to  the  vrrest- 
plank  and  sounding-board. 

Hobbs  and  Co.'s  *<  Solid- key  Locks." 
In  these  locks  the  solid  stump  is  attached 
to  a  moveable  piece,  instead  of  being 
riveted  into  the  bolt,  as  is  the  case  in  other 
locks.  This  renders  it  impossible  to  ascer- 
tain the  proper  position  of  the  tmnblers, 
and  the  lock  is  secured  against  being 
picked. 

Messrs.  Hobbs  and  Co.  likewise  exhi- 
bit their  "  Permutating  Lock." 

PamelVt  Defiance  Lock. — Access  to  this 
lock  is  prevented  by  a  solid  cylinder  of 
hardened  brass,  with  protecting  wards  ex- 
tending the  whole  depth  of  the  lock,  and 
having  in  the  ce;itre  the  aperture  for  the 
key,  which  fits  with  great  nicety,  so  as  to 
preclude  the  possibility  of  any  second  in- 
strument being  used  to  open  it  The  key, 
when  not  in  the  lock,  appears  like  a  highly 
polished  "blank,"  or  key  before  the  wards 
or  bits  are  cut  in  it.  In  this  form  it  enters 
the  lock,  and  moves  the  edge  of  a  steel 
plate  or  eccentric.  The  moment  the  key 
begins  to  move,  the  bits  corresponding  to 
the  levers  are  gradually  forced  out  by  its 
action  round  the  eccentric  plate,  so  that 
when  it  reaches  the  side-detector  it  has 
become  slightly  elongated,  and  by  the  time 
it  has  arrived  at  the  levers,  it  has  expanded 
about  one- third  its  whole  length,  when  it 
begins  to  move  the  bolt. 

Blyth*s  Manure'Diitrihutor,  manufactured 
and  exhibited  by  R.  Garrett  and  Son. — In 
this  machine,  a  shaft,  with  prongs  attached 
to  it,  revolves  in  the  manure  cylinder,  and 
raises  tongues  which  scrape  the  prongs, 
and  discharge  the  manure  into  a  shoot  or 
conductor.  Alternate  lines  of  wire  are 
placed  in  this  shoot,  to  pulverize  the 
manure  still  further. 

BoffiTs  Improved  Scythe, — This  implement 
is  furnished  with  a  simple  mechanical  ar- 
rangement by  which  its  blade  can  be  ad- 
jttited  to  any  required  inclination,  and  its 
curviture  regulated  within  certain  limits. 

A  Lawn  ^Mowing  Machine,    by  Mr.  B. 


Samuelson,  of  the  Britannia  Iron-Works» 
Banbury. — The  object  of  this  machine  is  to 
reduce  the  labour  of  mowing,  and  improve 
the  appearance  of  lawns.  The  carriage 
enables  any  unskilled  labourer  to  work  it, 
and  the  draught  is  very  much  less  than  that 
of  the  old  "  Budding's  Lawn-mower." 

Messrs.  Cogan  and  Co.  exhibit  several 
excellent  specimens  of  dairy  and  horticul- 
tural glass.  Amongst  them  is  a  glass  churn. 
The  barrel  is  made  of  strong  glass.  Dashers, 
fixed  to  a  vertical  shaft,  radiate  against  stops 
or  projections  in  the  barrel.  The  centre  part 
of  the  glass  is  raised  in  a  point  upon  which  ' 
the  hollow  of  the  vertical  shaft  works,  thereby 
rendering  the  objectionable  metal  spindle 
unnecessary. 

There  is  also  a  specimen  of  a  syphon,  used 
for  separating  milk  from  cream.  This 
simple  and  effective  instrument  consists  of 
a  semicircular  tube,  through  which  a  piston 
works  ;  one  end  being  placed  in  the  vessel 
containing  the  new  milk,  and  the  piston 
being  withdrawn,  a  vacuum  is  formed,  and 
the  milk  flows  through  the  pipe  into  an- 
other vessel,  leaving  the  cream  behind. 

Also  a  chum  thermometer,  of  the  ordi- 
nary construction,  but  graduated  to  the 
churning  temperature.  Lactometers,  and 
glass  pails  having  gutta  percha  handles, 
and  their  bottoms  protected  by  wicker 
shields,  also  form  part  of  the  collection. 

mikins's  Running  -  Rein  Bridle.  —  This 
bridle  is  said  to  be  capable  of  holding  the 
hardest  pulling  horse,  and  may  be  used  in 
place  of  a  martingale,  on  a  horse  requiring 
one,  or  on  one  having  an  easy  or  light 
mouth,  by  making  a  slight  alteration  in  the 
use  of  the  curb. 

Penny**  Victoria  Bridle. — This  piece  of 
harness  is  a  highly  successful  attempt  at  an 
artistic  decoration  of  the  mountings. 

Mr.  C.  A.  Preller  has  seventeen  speci- 
mens of  leather,  tanned  by  a  new  process, 
consisting  in  the  application  of  a  composi- 
tion which  has  the  consistency  of  grease. 
The  original  fibrous  texture  is  preserved, 
and  no  immersion  in  any  liquid,  for  the 
purpose  of  being  acted  .upon  by  tannic  or 
other  acid,  being  required,  the  leaUier  will 
be  found  of  greater  density  and  durability 
than  hitherto.  Heat  and  damp  do  not  make 
it  hard  and  fleshy,  and  when  exposed  for 
several  hours  to  the  action  of  boiling  water 
it  does  not  lose  any  of  its  pliability. 

A  Parallel  Ruler,  by  H.  Stephens.  —  In 
this  instrument,  which  is  on  the  roller  prin- 
ciple, there  is  a  peculiarity  of  formation  of 
the  ruling  edge,  by  which  the  pen  is  kept 
from  contact  with  the  ruling  parts  on  the 
paper,  so  that  soiling  the  fingers  or  the 
paper  is  completely  prevented. 

Messrs.  Ellwood  and  Sons  exhibit  their 
Air-chamber  Hat. — This  hat  has  a  double 


THE  TRADES  OF  BIRBUKGHAM. 


29 


case,  intended  to  prevent  the  direct  action 
of  the  sun  in  India  or  other  hot  climates. 
The  chamber  itself  comihunicates  with  the 
air  by  means  of  perforations  in  the  rinu 

Mr.  J.  H.  Johnson  exhibits  a  drawing  of 
FuUmU  Stlf-FiUiug  VentUator  Hai.  —  This 
hat  has  a  loose  lining,  supported  simply  by 
alight  blade  springs.  It  affords  an  easy 
self-a^ttstment  to  the  head,  giving  the  hard 
Bon-fitting  hat-bo.*y  a  perfect  fit  like  a  soft 


p. 

J.Coate  and  Co.*9  Penetrating  Hair-hnuh, 
—  The  rows  of  hair  being  placed  in  the 
back  in  diagonal  lines,  and  the  alternate 
rows  set  the  one  at  right  angles  and  the 
other  at  acute  angles,  gives  the  brush  a 
nnich  mater  penetrating  and  cleansing 
power  than  any  now  in  use. 

Thomson's  Telescopic  Slnsh'lamp,  —  This 
lamp  consists  of  two  tubes,  the  one  within 
the  other;  the  inner  one  contains  the  wick, 
and  the  outer  purified  grease,  which  is 
pressed  up  into  the  wick  by  the  lower  part 
of  the  tube. 


The  Countess  qf  Ellesmere.  —  The  iron 
ateam  vessel,  CottntessqfEllesnteref  performed 
an  unprecedented  feat  on  Saturday  last, 
making  two  trips  to  Runcorn  and  back  in 
one  tide.  She  left  George's  Pierhead  at 
8*30  aon.  (high  water  being  at  10'4d  a.m.), 
and  got  back  on  her  second  trip  at  1*30  p.m. ; 
thus  occupying  only  five  hours,  including 
stoppages,  in  running  a  distance  of  about 
70 miles!  Allowing  three-quarters  of  an 
hoar  for  the  various  stoppages  at  Runcorn 
and  Liverpool,  and  considering  that  two  of 
the  trips  were  made  with,  and  two  against, 
the  tide,  her  actual-  speed  through  the  water 
must  have  been  16  to  17  miles  an  hour  ;  a 
great  result  from  a  vessel  of  only  18  horse 

Cower,  when  the  strong  gale  of  wind  that 
lew  during  the  gpreater  part  of  the  morning 
is  taken  into  account,  and  that  she  was 
loaded  with  passengers.  The  Countess  ef 
EHesmere  was  built  by  Mr.  Laird  for  the 
tmsteea  of  the  Duke  of  Bridgwater,  for 
improving  the  passenger  transit  between 
LiTerpool  and  Runcorn  ;  and  her  perform- 
ance on  Saturday  last  proves  not  only  that 
she  has  accomplished  that  object,  but  that 
she  IS  the  fastest  steamer  sailing  from  the 
Mersey. — Liverpool  Albion. 

The  Niagara  Suspension  -  bridge.  —  La- 
bourers  are  busily  employed  in  pushing 
the  Niagara  Suspension-bridge  to  com- 
pletion. In  remarking  on  the  structure,  the 
**  Lockport  (United  States)  Journal"  says : 
—>**  Imagine  a  span  800  feet  in  length, 
forming  a  straight  hollow  beam  20  feet 
wide,  and  about  18  feet  deep,  with  top, 
bottomi  and  sides.    There  will  be  an  upper 


floor  to  support  the  railroad  and  cars,  20 
feet  wide  between  the  railings,  and  sus- 
pended  by  two  wire  cables,  assisted  by 
stays.  The  lower  floor,  19  feet  wide  and 
15  feet  high  in  the  clear,  is  connected  to 
the  upper  floor  by  vertical  trusses.  The 
cohesion  of  good  iron  wire,  when  properly 
united  into  cables  or  ropes,  is  found  to  be 
from  90,000  lbs.  to  130,000  lbs.  per  square 
inch,  according  to  quality.  The  limestone 
used  in  constructing  the  towers  will  bear  a 
pressure  of  MO  tons  upon  every  square  foot. 
The  towers  are  60  feet  high,  15  feet  square 
at  the  back,  and  8  feet  at  the  base.  When 
this  bridge  is  covered  with  a  train  of  cars 
the  whole  length,  it  will  sustain  a  pressure 
of  not  less  than  405  tons.  The  speed  is 
supposed  to  add  15  per  cent,  to  the  pres- 
sure->equal  to  61  tons.  The  weight  of 
superstructure  added — estimated  at  782  tons 
— makes  the  total  aggregate  weight  sus- 
tained 1,273  tons.  Assuming  2,000  tons  as 
the  greatest  tension  to  which  the  cables  can 
be  subjected,  it  is  considered  safe  to  allow 
five  times  the  regular  strength,  and  pro- 
viding for  a  weight  of  10,000  tons.  For 
this  15,000  miles  of  wire  are  required.  The 
number  of  wires  in  this  cable  is  3,000 ;  the 
diameter  of  the  cable  about  9^  inches.  The 
bridge,  we  believe,  is  the  longest  between 
the  points  of  support  of  any  in  the  world.' ' 


THE  TRADES  OF  BIRMINGHAM. 

Important  changes  in  the  value  of  raw 
material  have  taken  place  within  the  last 
few  days,  and  are  calculated  to  produce  very 
important  results.  Tuesday  last  the  price 
of  tin  was  advanced  4A  10s.  per  ton,  the 
quotations  sent  out  from  the  principal 
houses  being  as  follows: — Tin  in  blocks 
1038.  6d.  per  cwt. ;  and  ingots,  bars,  re- 
fined in  blocks,  plate  grain,  and  granulated, 
up  to  125s.  6d.  The  discounts  have  also 
been  reduced  on  six  months'  acceptance 
from  1^  to  1,  and  from  2^  to  2  for  cash. 
Coal  and  iron  have  also  advanced. 

The  steel-pen  trade  has  been  unusually 
brisk  during  the  past  fortnight.  The  demand 
for  these  articles  from  France  has  been 
greater  than  usual  at  this  season,  and  the 
orders  from  South  America  have  also  been 
large.  The  pearl-button  trade  still  sufifers 
from  scarcity  and  dearuess  of  shell,  and 
there  is  little  probability  of  an  increase  in 
the  supply  at  present.  Owing  to  the  great 
deficiency  of  the  shell,  other  materials  are 
now  being  substituted,  such  as  horn,  bone, 
and  hard  wood,  but  they  do  not  seem  to 
find  favour. 

At  Smethwick,  the  utmost  activity  pre- 
vails at  the  large  works,  some  recent  con- 
tracts having  been  entered  into.    Fox,  Hen* 
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derson,  and  Co.,  of  the  London  works,  are 
still  busily  engaged  in  iron-work  for  the 
Grand  Central  Station  in  New-street,  and 
Messrs.  Atbury,  cannon-makers,  are  now 
executing  an  extensive  order  for  guns.  At 
the  large  railway  carriage  and  truck  manu> 
factory  of  Messrs.  Wright,  of  Saltley,  and 
Brown  and  Marshall's,  CanaUstreet,  a  con- 
siderable number  of  first-class  carriages  are 
being  made,  the  greater  number  intended 
for  shipment  to  the  continent,  and  trucks 
for  lines  in  our  immediate  locality. 

A  good  indication  of  the  general  state  of 
trade  may  be  found  in  the  demand  for  work- 
men in  the  Tarious  branches.  Brass  casters, 
brass  rule-makers  and  printers' joiners,  brass 
and  copper-tube  drawers,  jewellers,  gold- 
chain  makers,  gun-finishers,  casting  pot- 
makers,  and  nail-cutters  are  in  requisition 
at  good  wages  in  Birmingham  and  neigh- 
bourhood, and  able  mechanics  may  find  em- 
ployment. 

The  brassfounders  are  already  looking 
forward  to  a  brisk  spring  trade.  The  tin- 
plate  business  is  more  than  ordinarily  good, 
and  great  difficulty  is  experienced  in  ob- 
taining efficient  workneople.  Welsh  com- 
petition appears  to  fail  harmless  upon  the 
Stafibrdshire  makers,  who  now  weekly  export 
inunense  quantities  of  plates  from  Liverpool 
for  the  American  market 


THE  IRON  TRADE. 

2)tuf/^y.  —  The  usual  preliminary  meet- 
ing of  the  ironmasters  of  South  Stafibrd- 
shire, and  the  neighbouring  counties,  was 
held  at  the  Swan-hotel,  Dudley,  on  Thurs- 
day  afternoon  last,  for  the  purpose  of  con- 
sidering  the  present  condition  of  the  trade, 
and  fixing  prices  for  the  ensuing  quarter. 
The  meeting  was  most  numerously  attended ; 
indeed,  a  larger  meeting  of  masters  for  a 
similar  purpose  has  not  been  held  since 
1845.  Every  house  of  note  in  the  district 
was  represented,  and  amongst  those  present 
we  noticed  Messrs.  Barrows,  Forster, 
Haines,  B.  Williams,  W.  Williams,  Brown- 
ing, Matthews,  Smith,  Sparrow,  &c.,  M. 
Olazebrook,  Esq.,  chairman,  presided.  The 
subject  6f  prices,  and  the  piopriety  of  ad- 
vancing was  introduced,  and  a  discussion 
ensued,  which  resulted  in  an  unanimous 
resolution  to  advance  20s.  per  ton  upon  pre- 
sent prices.  It  was  also  agreed  to  advance 
the  Workmen's  wages  in  proportion  to  the 
increase  of  price  on  iron. 

Birminghaiii, — The  main  feature  in  the 
state  of  trade  this  week  has  been  another 
advance  of  20s.  per  ton  for  bar  and  sheet 
iron,  and  for  other  descriptions  in  proper- 
tion.    Plates  are  now  quoted  at  from  12/. 


10s.  to  ISJ.,  and  bars  and  rods  at  IR  The 
prices  of  pigs  are  arbitrary,  for  none  were 
mentioned  at  the  preliminary  meeting  held 
at  Dudley  on  Thursday.  A  redaction  in 
the  price  of  Scotch  pigs  during  the  present 
week  at  first  created  some  little  excitement, 
and  tended  towards  a  depression  of  the  mar- 
ket, but  this  temporary  feeling  of  distrust 
was  soon  overcome.  One  eminent  iron-mas- 
ter refused  an  order  for  20,000  tons  of  pigs, 
at  5L  lOs.,  and  is  now  selling  hot  blast- 
mine  pigs  at  61.  lOs.  per  ton.  The  result 
of  the  excessive  speculation  in  pig  iron 
must  be  the  contmuance  of  the  present 
prices  of  manufactured  iron  for  several 
months  to  come.  The  Americans,  aware 
of  the  rapid  rise  in  prices,  sent  over  large 
orders  by  the  steamer  on  Monday,  and  fear- 
ing that  (heir  demands  would  not  be  sup- 
plied, the  orders  were  given  without  limita- 
tion as  to  ^prices.  The  home  demand,  too, 
for  manufactured  iron  is  very  great,  espa* 
cially  in  sheets,  for  the  construction  of 
vessels  to  supply  the  present  scarcity  of 
shipping. 

Staffordtkire. — The  Iron  trade  continues 
as  brisk  as  ever.  Last  week  a  telegraphic 
despatch  was  received  in  Dudley,  announc- 
ing the  reduction  of  Scotch  pigs  10«.  per 
ton,  which  caused  a  little  nervous  excite- 
ment with  some  of  the  holders  of  pigs ;  but 
this  reaction  may  be  attributed  to  the  fact 
of  Scotch  pigs  going  up  to  78t.  per  ton 
from  6d<.  during  the  last  fortnight  or  three 
weeks,  and  they  suddenly  receded  again  to 
about  70t,  Speculation,  no  doubt,  had 
something  to  do  with  this,  for  an  eminent 
ironmaster  in  this  district  was  subsequently 
ofiered  6L  lOs,  for  20,000  tons  of  pigs ;  but 
he  reAised  it,  and  is  now  selling  hot  blast 
mine  pigs  at  61,  per  ton.  There  is  no 
doubt  the  manufacture  of  iron  into  plates, 
bars,  and  rods  is  small  in  comparison  with 
what  it  would  be  if  men  would  work ;  but 
some  of  the  puddlers  are  at  play  lor  a  rise 
of  wages ;  this,  in  connection  with  the  short 
supply  of  fuel,  even  when  at  work,  will  have 
a  tendency  to  glut  the  market,  as  the  midLe 
of  pigs  cannot  be  worked  ofi",  and  will  very 
likely  interfere  with  the  price.  The  preli- 
minary  meeting  of  the  ironmasters  was  held 
on  Thursday,  at  Dudley,  when  the  price 
fixed  for  plates  was  12/.  lOj.,  bars  and  rods, 
11/.  The  price  of  pigs  was  kept  in  abey- 
ance,  each  maker  getting  what  ne  can,  the 
price  according  to  quality,  ranging  from 
5/.  5t,  to  6L  per  ton.  —  Wolverhampton 
Herald. 

Olatgow  Pig-iron  Trade. — Glasgow,  Jan- 
uary, 1.  This  being  New  Year's-day,  busi- 
ness was  entirely  suspended,  but  yesterday 
the  market  closed  firmly,  sales  of  warrants 
being  74s.  to  74s.  6d.,  mixed  numbers.  No 
change  in  bars. 
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1850. 

1851. 

1852. 

Foreign  shipments  for  the  year       .    .    . 
Coaetwiee  ditto 

194,576 
190,083 

192,676 
260,080 

224,070 
199,950 

Total  shipments    .    .    . 

Stock,  December  81 

Furnaces  in  blast,  December  31      ... 

Price,  December  81       

Average  price  fbr  the  year 

Make  of  malleable  iron 

Average  price  of  bars,  December  81    .    . 

324,659 

275,000 
.105 

45s. 
44s.  5d. 

80,000 
£5  10s. 

452,756 

350,000 

115 

878.  6d. 

408.  3d. 

90,000 

£5  78.  6d. 

424,020 

450,000 

113 

73s. 

45s.  4d. 

90,000 

£10  10s. 

1 

•ifsMHco.— By  the  United  States  mail 
steam  ship  ArctiCf  which  arrived  at  Liver- 
pool on  Wednesday  morning  laat,  with 
advices  from  New  York  to  the  25th  nit.,  we 
learn  that  small  sales  of  jpig  iron  had  been 
made  at  29  dollars,  aix  months ;  50  tons 
refined  bar,  78  dollars,  six  months*    Com- 


TmmeUing  rf  the  JUeghany  MountaiH.-— 
One  of  the  tminels  on  the  Pennsylvania 
railroad  now  constructing,  is  to  be  3,570 
feet  in  length.  Its  area  at  the  widest  space 
witjiin  the  lines  of  the  masonry  will  be 
about  24  feet,  and  the  spring  of  the  arch 
will  bejgn  16  feet  from  the  crown  of  the 
arch.  The  arch  itaelf  of  the  tunnel  will  be 
rather  of  an  oval  form,  one  of  the  most 
beautiAil  curvatures  which  conic  sections 
can  afford.  The  greater  part  of  the  vast 
arched  excavation  will  be  inlaid  with  strotig 
and  substantial  masonry.  More  than  half 
of  this  masonry  will  be  composed  of  sand- 
atone  well  laid  in  hydraulic  cement,  and 
the  remainder  will  be  hard-burnt  brick. 
This  whole  masonry  will  be  22  inches 
thick.  The  ttmnel  passes  the  Alleghany 
Mountain  in  Sugar  Run  Gap,  and  lies 
partly  in  Blair  and  partly  in  Cambria 
county.  Taking  into  account  the  length 
of  the  tunnel  and  its  interior'  breadth,  and 
the  quantity  and  solidity  of  its  masonry, 
it. may  be  regarded  as  the  largest  work  of 
the  kind  in  the  United  Sutes.  About  400 
men  are  employed  upon  it  The  contrac- 
tors who  are  accomplishing  this  great  work 
are  J.  Rutter  and  Son,  perhaps  the  most 
eminent  tunnel  contractors  in  the  country. 
They  are  men  of  untiring  energy  and  of  the 
utmost  resolution,  judstoent,  enterprise, 
and  shrewdness,  and  withal  gentlemen  In 
everj  sense  of  the  word. 

Intieniions  m  the  New  Cryttal  Palace, — 
The  Directors,  among  their  many  arrange- 
ments, have  determined  to  appropriate  a 
portion  of  the  building  under  Uie  name  of 
"Court  of  Inventions/'  where  Inventors, 
Patentees,  and  others,  may  exhibit  their 


mou  hars  had  been  inactive.  English  sheets 
were  firm  at  4  cents  to  5  cents.  Sales  of 
500  packs  Russia  sheet  iron  had  been  made 
on  terms  not  transpired.  English  refined 
iron  73  dollars  to  75  dollars;  common 
ditto,  62  J  dollars  to  70  dollars ;  boiler  plate, 
first  quality,  4  to  4  7*9. 


inventions.    The  New  Patent  Law,  by  the 

Srinciple  of  provisional  protection  from  the 
ate  of  application,  gives  Inventors  great 
facilities  for  exhibiting  and  displaying  their 
inventions,  and  taking  advantage  of  this 
arrangement.  —  Journal  of  the  Society  qf 
Artt, 

The  Steam  Jet,  —  Mr.  Goldaworthy  Gur- 
ney's  plan  for  Ventilating  Mines  by  means 
of  the  steam  jet  is  now  receiving  a  severe 
testing  at  the  hands  of  a  Committee  of  the 
Society  of  Mining  Engineers,  established  at 
Newcastle.  Objection  haa  been  taken  to 
thig  invention  that  with  it,  as  well  as  with 
the  ordmary  fiimace,  there  was  great  lia- 
bility  to  fire  the  mine,  especially  when  it 
was  placed,  as  is  most  usually  the  case,  at 
the  bottom  of  the  shaft,  so  as  to  obtain  the 
advantage  of  a  long  column  of  heated  air. 
Mechanical  contrivances  are  found  fault 
with  as  not  being  continuous  in  their  action, 
causing  pulsations  in  the  current  of  air. 
Of  this  class  Struve's  pneumatic  machine, 
or  airometer,  is  perhaps  the  best,  as  it  is 
stated  to  poesess  simplicity  of  action  and 
capability  of  instant  increased  energy. 
There  is  a  practical  limit  beyond  which  the 
exhausting  process  cannot  be  conveniently 
carried.  It  is  now  conceded  that  enlarging 
the  air-passages,  and  splitting  the  air,  on 
the  "separation  system,"  as  it  is  called,  is 
by  far  the  better  way  of  encountering  the 
difficulty.  Much  may  also  be  efiected  by 
a  judicious  system  of  mining  arrangements, 
taking  care  that  the  upcast  shaft  is  always 
sunk  on  the  crop,  so  as  to  afibrd  a  natural 
vent  for  the  light  carburetted  hydrogen^  so 
injurious  to  the  health  and  dangerous  to  the 
safety  of  the  workmen. 
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BLOWING  UP  OF  A  CHIMNEY  AT 
WARRINGTON. 

The  enormous  chimney  of  the  Chemical 
Works  of  the  Messrs.  Muspratt,  at  Warring- 
ton junction,  was  on  Monday  last  blown  up 
by  gunpowder.  Passengers  by  the  London 
and  North- Western  Railway,  who  have  had 
occasion  to  pass  the  junction,  about  twenty 
miles  from  Liverpool,  have  frequently  been 
surprised  at  its  enormous  altitude  and  di- 
mensions. It  was  406  feet  high ;  46  feet 
diameter  at  the  base ;  17  feet  diameter  at 
the  summit;  contained  3,500,000  bricks, 
3,500  tons  in  weight;  and  cost  7,0O0A 
erecting.  There  was  only  one  chimney 
higher  in  the  United  Kingdom.  The  one 
connected  with  the  chemical  works  of  Mr. 
Tenent,  near  Glasgow,  was  20  feet  higher ; 
but  it  was  a  much  less  noble-looking  shaft, 
inasmuch  as  it  was  narrower  at  the  base, 
and  contained  about  two-thirds  less  bricks. 
The  works  have  not  been  in  operation  for 
about  eight  months,  owing  to  arrangements 
being  made  to  remove  them  to  another 
locality.  There  being,  therefore,  no  fur- 
ther use  for  the  chimney,  it  was  blown  up 
under  the  superintendence  of  Mr.  Stephen 
Court,  engineer  and  architect  of  the  St. 
Helen's  Canal  and  Railway  Company.  A 
number  of  holes  were  delved  round  the 
base ;  and  fourteen  charges  of  gunpowder 
were  inserted.  At  half-past  2  o'clock  the 
train  was  fired.  Nine  charges  exploded 
without  any  apparent  damage  being  done 
to  the  stability  of  the  shaft ;  but  the  report 
of  the  tenth  had  no  sooner  been  heard  tnau 
the  cliimney  was  rent  from  top  to  bottom, 
and  the  huge  fabric  fell,  crumbling  away 
gradually  from  the  base  upwards.  The 
whole  of  the  column  fell  nearly  within  the 
circumference  of  its  own  base.  A  dense 
cloud  of  lime-dust  hid  the  ruins  for  a  few 
seconds ;  but  when  it  cleared  away,  the 
3,500,000  bricks  were  perceived  in  the 
shape  of  a  huge  mound.  A  large  crowd  of 
spectators  had  assembled  to  witness  the 
downfall.  No  accident  of  any  kind  oc- 
ourred. 

ELECTRO-MAGNETIC  ENGINES. 

Mr.  Thomas  Allan,  of  Edinburgh,  the 
author  of  several  ingenious  applications  of 
electricity  to  philosophical  purposes,  has, 
we  understand,  succeeded  in  producing  an 
electro-magnetic  machine,  in  which  a  great 
amount  of  power  is  created,  at  a  small  cost 
of  materials  for  the  battery. 

The  two  points  to  solve  in  the  use  of 
electricity  as  a  moving  power  are,  its  mode 
of  application  and  its  economy.  The  cost 
of  batteries  has  generally  been  considered 
such  as  to  render  electricity  useless  as  com- 
pared  with  steam ;  but  this  has  arisen  more 


from  the  misapplication  of  the  power  pro- 
duced than  from  the  necessary  consumption 
of  materials.  The  cost  of  materials  is  fur- 
ther  reduced  by  the  late  improvements  in 
batteries, — those  lately  patented  by  Mr. 
Roberts  being  considered  comparatively 
costless,  from  the  value  of  the  chemical 
products  being  greater  than  the  materials 
consumed. 

It,  therefore,  now  only  remains  to  be 
shown  that  electricity, — the  most  powerful 
agent  in  Nature, — ^by  an  application  in  con- 
formity with  its  known  laws  and  properties, 
can  be  rendered  applicable  to  the  moving  of 
machinery.  If  it  can,  it  is  needless  here  to 
enumerate  the  many  material  advantages  it 
has  over  steam.  There  would  be  no  re- 
servoir of  danger  as  in  the  steam-boiler ;  it 
would  be  always  ready  for  action,  without 
previous  consumption  of  materials,  as  in 
getting  up  steam, — there  would  be  no  waste ' 
in  freightage,  as  in  carrying  coal.  As 
applied  to  navigation,  more  especially  in 
long  voyages,  and  in  voyages  to  countries 
where  cou  does  not  exist,  it  would  be  in- 
valuable ;  for  it  would  at  once  reduce  the 
cost  of  freight  from  the  saving  in  tonnage, 
besides  first  cost ;  as  vessels  of  half  the  size 
of  our  large  ocean  steamers  would  have  the 
same  carrying  power,  and  therefore  be  more 
handy  and  less  expensive  in  every  way.  As 
applied  to  railway  locomotion,  too,  it  would 
save  the  cost  of  coke ;  and  locomotion  on 
common  roads  would  by  this  means  fall 
within  the  range  of  practicability,  from 
getting  rid  of  the  great  dead  weight  and 
bulk  to  be  carried.  Its  use  in  engines  of 
small  power  would  be  very  general,  firom  its 
economy  and  simplicity  of  management. 

Hitherto  every  application  that  has  been 
put  to  a  practical  trial  has  been  at  variance 
either  with  the  laws  of  electricity  or  me- 
chanics ;  and  hence  a  waste  of  80  or  90  per 
cent,  of  the  power  used,  rendering  it  impos- 
sible on  such  principles  to  form  an  engine 
on  a  large  scale  to  act  proportionately  to  a 
small  one.  In  the  plan  now  oroposed  by 
Mr.  Allan, 'that  waste  is  entirely  obviated; 
the  whole  power  of  the  ^current  and  of  the 
battery  consumption  being  applied  to  the 
machinery  on  tne  direct  action  principle, 
any  amount  of  power,  and  any  length  of 
stroke,  can  be  obtained. 

Electro-motive  power,  coming  as  it  does 
upon  the  wide  and  partly-beaten  field  of 
motive-power  operations,  becomes  a  ques- 
tion of  great  and  even  national  importance ; 
tending  as  it  must  to  altef  further  the  value 
of  every  article  of  commerce  and  manu- 
facture. 

We  hope  soon  to  have  an  opportunity  of 
laying  before  our  readers  the  result  of  ex- 
periments with  Mr.  Allan's  engine,  and 
before  long  to  see  it  tried  on  the  scale  of 
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actual  practice  on  one  of  our  great  lines  of 
railway. 

PHENOMENA  OF  THE  EBBING 
AND  FLOWING  WELL  IN  GER- 
MANY. 

This  remarkable  well  is  the  subject  of 
extreme  curiosity  throughouC  Germany.  At 
eveiy  hour  of  the  day  crowds  surrounded 
the  well,  which  is  encircled  by  a  proper 
guard,  anxiously  waiting  the  arrival  of  the 
mysterious  phenomenon.  Each  person  tries 
to  detect  its  beginning,  by  fixing  his  eyes 
on  the  empty  space  in  the  shaft,  the  eleven 
or  twelve  feet  depth  of  which,  firom  the  brim 
to  the  water,  presents  nothing  but  "  dark- 
ness visible.*'  On  the  black  surface  at  the 
bottom,  a  gentle  ripple  is  scarcely  per- 
ceptible, produced  by  a  few  bubbles  of  gas  ; 
in  other  respects,  all  is  still  as  the  grave. 
Presently  certain  hollow  sounds  reach  the 
ear,  resembling  the  report  of  distant  artil- 
lery, or  drums,  and  the  shaft  is  observed  to 
fill  slowly,  by  the  water  ascending  like 
mercury  in  a  thermometer,  the  surface  be- 
coming,  at  the  same  time,  affitated  and 
noisy.  A  thick  foam  covers  it,  which  is 
onl^  broken  in  the  centre  by  a  rapid  suc- 
cession of  explosions  of  gas  (almost  car- 
bonic acid),  during  which  the  water,  where 
the  foam  is  partially  dispersed,  assumes  the 
green  hue  of  the  sea  in  high  latitudes.  In 
the  meantime,  the  upward  progress  of  the 
water,  accompanied  oy  great  commotion, 
continues  steadily,  until  the  great  shaft  is 
filled  to  the  brim  with  water,  agitated  in  the 
most  violent  manner.  To  those  who  have 
looked  down  fi'om  the  stern  of  a  ship,  hur- 
ried along  by  a  gale  through  the  sea,  and 
haTe  seen  the  water  foaming  against,  and 
lashing  the  rudder,  in  perpetual  leaps  and 
contortions,  it  will  afiord  some  notion  of 
the  aspect  of  the  moment  here  indicated ; 
in  short,  a  sailor  is  reminded  of  that  very 
phenomenon.  Or  the  well  may  be  com- 
pared, in  its  extreme  turbulence,  to  a  great 
cauldron  of  water  boiling  on  a  furnace  as 
rapidly  as  possible.  When  this  turbulence 
is  at  its  maximum,  the  emission  of  gas 
which  preceded  the  ascent  of  the  water  in 
the  weh  abruptly  ceases,  and,  in  a  few 
seconds,  the  sur&ce  of  the  water  in  the 
shaft  becomes  perfectly  tranquil ;  the  water 
descends,  and  continues  to  do  so,  at  first 
rapidly,  and  then  more  slowly,  until  it  has 
suDsided  about  nine  or  ten  feet.  This  point 
has  but  just  been  reached,  when  a  sudden 
swelling  up  of  the  water  first,  and  then  of 
the  gas,  is  again  observed  at  the  bottom. 
The  shaft  fills  very  slowly,  and  the  flow  of 
water  and  gas  continues  for  a  lone  time 
profixessively  to  increase,  apparently  not 
attaming  their  maximum  until  the  water 


is  at  its  full  height,  which  requires  firom 
thirty  to  forty  minutes  after  the  first  return 
of  the  stream.  In  this  state  of  violent 
agitation  it  remains  for  about  two  hours, 
sometimes  more,  but  often  much  less,  when 
the  preceding  cycle  of  phenomena  is  re- 
peated. The  period  of  intermission  varies 
considerably.  In  general  that  peculiarity 
has  been  observed  every  three  hours,  but 
its  recurrence  is  greatly  influenced  by  the 
number  of  pumps  at  work  to  extract  the 
water  from  the  well :  the  more  pumps,  the 
fewer  periods  of  intermission. 


"THE  CYCLOPiEDIA  OF  USEFUL 
ARTS."  EDITED  BY  CHARLES 
TOMLINSON.    PART  XXVIII. 

George  Virtue. 

The  high  reputation  which  this  ad- 
mirably couducted  work  has  achieved 
for  itself  for  the  minuteness  of  its  de- 
tails, and  the  freshness  of  its  inform- 
ation on  all  the  great  manufactures 
and  processes  which  it  describes,  is  well 
maintained  in  the  part  before  us.  As 
a  specimen  of  beautiful  typography, 
also,  and  for  the  profusion  oi  ito  wood 
engravings,  executed  in  a  high  stvle  of 
art^  it  has  a  strong  recommendation 
beyond  its  mere  literary  merit.  .It  has 
now  gone  as  far  as  its  twenty-eighth 
Part,  which  embraces  the  words 
«  Mosaic"  and  «  Organ."  Within  this 
range  of  subjects  are  several  of  the 
highest  importance,  and  of  interesting 
character,  which  are  treated  with 
much  skill,  and  presented  in  so 
elegant  and  comprehensible  a  manner, 
as  to  be  appreciated  alike  by  the  tech- 
nical and  the  untechnical.  To  the 
latter,  indeed,  with  the  aid  of  the  illus- 
trations, the  subjects  treated  of  must 
be  rendered  perfectly  clear ;  and  we 
venture  to  say  that  even  the  superfi- 
cial reader  will  acquire  from  the  peru- 
sal of  its  pa^es  an  accurate  knowledge 
of  them,  with  very  little  effort  the 
mind^  while  he  would  be  certain  to  take 
a  delight  in  tracing  the  progress  of  art 
down  to  the  present  era  of  its  develop- 
ment. Foremost  among  the  longest 
articles  of  the  part,  is  one  on  the  nail 
manufacture.  In  the  entire  range  of 
the  manufactures  in  iron,  there  is 
scarcely  any  that  is  more  worthy  of 
attention  than  that  of  nail-making,  and  ' 
the  collateral  one  -of  needle-miUong, 
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which  aLu  finds  a  'place  in  the  i>art 
before  ns.  Both  of  the  sereceive  ft^m  the 
Editor  of  the  "  Cyclopcedia*'  the  atten- 
tion which  their  great  importance  and 
their  magnltade  deserve.  The  illnstra- 
tions  refer  to  the  more  prominent  details 
of  the  manufacture,  everj  step  of  which 
is  perfectly  described.  At  the  same 
time  that  the  general  reader  wiU  derive 
instruction  and  pleasure  from  the  pe- 
rusal of  these  and  similar  articles,  it 
must  not  be  supposed  that  they  are  of 
so  elementary  a  character  that  they 
may  be  passed  over  by  such  as  have 
made  mechanics  their  study.  On  the 
contrary,  they  are  written  with  a  full 
knowledge  of  the  subject  in  its  present 
state,  and  they  exhibit  clearly  wnat  has 
as  yet  been  done,  and  what  still  re- 
mains to  do.  A  hi£;hly  interesting  and 
copiously  illustratedarticle  on  inlandna- 
vi^tion,  occupies  a  prominent  place  in 
this  part,  and  will  repay  the  attention 
of  the  reader.  He  will  find  the  canal 
and  lockage  svstem  popularly  and  fully 
'described,  and  a  few  facts  stated  which 
may  excite  his  surprise.  Hie  subjects 
of  ^  Nitrogen,"  and  of  "  Oils  and  &ts," 
and  ^' Olive  oil*'  are  also  treated  at 
considerable  length.  On  account  of 
the  immediate  bearing  which  both  of 
them  have  on  manv  of  the  arts  of  pub- 
lic and  domestic  life,  thev  have  very 
properly  to  be  followed  with  their  che- 
mical and  manipulative  details.  The 
most  improved  rorms  of  apparatus  at 
present  in  use,  and  the  best  results 
obtained,  together  with  the  prospects 
of  the  ruture  Improvement  of  ooth 
branches  of  manufacture,  are  fully  and 
clearly  exposed.  The  principles  and 
construction  of  the  Organ  are  illustrated 
and  described  in  the  last  article  of  the 
part,  which,  however,  is  as  yet  not 
complete.  This  article  in  particular  is 
invested  with  considerable  interest, 
and  will  be  read  with  pleasure.  Upon 
the  whole,  we  are  disposed  to  regard 
this  part  as  one  of  the  mast  interesting 
of  the  series,  and  it  reflects  the  highest 
credit  on  its  conductor. 


ELECTRO  TELEGRAPHIC 
•   DEVELOPMENT. 

Toe  extant  of  telegraphic  eommunica. 
tion  completed  and  in  operation  throughout 
the  worla  at  the  beginning  of  the  present 


year  may  be  estimated,  as  fiv  as  oaa  be 

gathered  from  the  returns,  at  nearly  4^0,000 
miles.  Of  this  amount  there  were  nearly 
4,000  miles  in  Great  Britain,  of  which  100 
miles  only  were  underground,  with  about  400 
or  500  miles  in  course  of  construction  in 
England,  Scotland,  and  Ireland,  and  as  many 
more  projected.  In  America  there  were 
20,000  miles  of  telegraph  completed  and  in 
operation,  with  10,000  more  m  process  of 
construction,  uniting  in  one  great  network 
the  principal  cities  of  the  United  States,  the 
Atlantic  and  Pacific  Ocean,  and  the  ex- 
treme boundaries  of  that  extensive  con- 
tinent. In  Europe  there  were  about  11,000 
or  12,000  miles  of  telegraph  in  operation, 
and  as  many  more  projected  or  in  progress. 
In  Germany  there  were  3,000  miles  com- 
pleted, in  Austria  3,000,  and  In  Prussia  be- 
tween 8,000  and  4,000  miles.  France,  until 
lately  in  the  rear  of  other  nations,  is  noir 
extending  her  telegraphic  lines  in  all  direc- 
tions, her  completed  mileage  at  the  present 
moment  being  small  compared  with  that  of 
other  countries,  her  principal  communica- 
tions being  those  between  London  and 
Paris,  Strasburg,  and  Marseilles.  Russia 
has  just  commenced  her  system  of  tele- 
graphs between  St.  Petersburg,  Moscow, 
ana  Cracow,  and  the  ports  on  the  Baltic 
and  Black  Seas.  In  addition  to  her  exist- 
ing line  between  Naples  and  Oaeta,  Italy  is 
continuing  the  Neapolitan  line  from  Terra- 
cina  to  Rome,  so  as  to  connect  with  the 
Hues  of  Upper  Italy.  Denmark  has  about 
400  miles  of  telegraph.  Belgium  500,  and 
the  Netherlands  line  has  just  been  com- 
pleted from  Amsterdam  to  the  Hague. 
About  4,000  miles  are  about  to  be  con- 
structed in  India.  Switzerland  is  intro- 
ducing  the  instantaneous  communicator, 
as  well  as  other  continental  cities,  so  that 
the  only  unsupplied  portions  that  will  soon 
present  themselves  on '  a  telegraphic  map  of 
the  world  will  be  Australia,  Africa,  and 
China. — Advertiser* 


The  Caloric  Ship  **  Ericsson.** — Again  we 
are  enabled  to  state,  for  the  gratification 'of 
the  public,  that  the  machinery  of  the  caloric 
ship  Ericsson  has  been  in  motion.  It  was 
worked  yesterday  during  ten  consecutive 
hours,  making  over  6  revolutions  per  minute. 
The  furnaces  were  intentionally  worked  upon 
a  checked  shaft.  Only  420  pounds  of  coal 
were  put  into  them  during  each  hour,  and 
upon  this  trifling  quantity  of  fuel  the  fires 
continued  to  augment  constantly  during 
the  day.  We  understand  that  the  machi- 
nery will  be  worked  for  several  days  to 
come,  and  that  the  trial  trip  will  not  be 
made  until  the  engines  are  in  complete 
working  order,— jVew  York  Courier* 
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NIXEY'S  PATENT  REVOLVING 

TILL. 

An  opportunity  has  been  afibrded  us 
during  the  week  of  examining  the  opera- 
tion of  an  extremely  simple  and  useful  con- 
trivance, for  which  a  patent  has  been  ob- 
tained  by  Mr.  Nixey,  of  Moor-street,  Soho. 
The  intention  of  this  invention  is  to  pro- 
vide the  means  of  protecting  both  the 
trader  and  his  customers,  in  a  rapid  suc- 
cession of  payments  over  the  counter,  from 
the  imputation  of  fraud  or  of  error  where  no 
ground  exists  for  it,  and  to  fix  the  fraud  or 
the  error  on  the  right  party,  when  the  trans- 
action has  not  been  fairly  or  correctly  ad- 
justed. For  this  purpose  he  has  provided 
the  "revolving  till^"  described  in  his  patent 
It  consists  of  a  cylindrical  box,  about  four 
inches  deep,  and  six  inches  in  diameter, 
which  is  either  screwed  down  upon  the 
counter,  over  the  money-drawer,  or  else  is 
let  down  flush  with  the  counter  itself.  In 
either  case  the  operation  of  the  instrument 
is  the  same,  and  extremely  simple  and  efiec 
tive.  A  short  upright  axis  supports  a  shal- 
h>w  circular  ^.'ay  in  the  top  of  this  box, 
which  is  divided  into  six  equal  sectors  by 
partitions.  Each  sector  has  a  moveable 
Dottom  hinged  upon  the  lower  edge  of.  the 

fartition,  and  opening  in  the  same  sense, 
n  general,  these  bottoms  will  be  supported ; 
but  at  one  part  of  the  revolution  of  the 
tray  the  bottom  will  give  way,  and  that 
sector  will  discharge  it6  contents  through  a 
hole  in  the  counter,  within  this  instrument, 
into  the  drawer  below.  Money  paid  by  a 
customer  is  put  into  one  of  these  sectorial 
compartments.  A  strong  plate  of  plate- 
glass  prevents  both  tradesman  and  customer 
from  touching  cash  whilst  in  the  tray,  but 
the  plate  has  a  sector  cut  out  of  it  corre- 
sponding in  size  and  position  with  that  of 
one  of  the  sectors  of  the  tray,  to  enable  the 
money  to  be  deposited  in  it.  The  money 
being  placed  in  the  open  sector,  the  trades- 
man touches  a  small  ivory  handle  connected 
with  a  simple  escapement  arrangement,  and 
the  tray  is  carried  by  a  sudden  movement 
through  the  sixth  part  of  a  revolution,  thus 
bringing  the  money  just  paid  in  under  the 
plate  of  glass,  and,  in  fact,  impounding  it. 
Another  open  sector  is  now  ready  for  the 
next  payment,  and  the  same  operation 
being  repeated  with  the  handle,  it  is  evident 
that  five  successive  payments  may  thus 
remain  in  sight  together,  and  sufficiently 
long  to  admit  of  the  adjustment  of  any 
matter  of  dispute.  At  the  next  touch  of 
the  handle,  the  first  sector  spoken  of  is 
brought  into  the  position  where  its  bottom 
is  no  longer  supported,  and  th6  money  falls 
into  the  drawer  below. 
To  comment  upon  the  advantages  of  this 


ingenious  instrument  is  quit  superfluous. 
It  is  obviously  one  which  the  public  as  well 
as  the  tradesman  are  interested  in  intro- 
ducing ;  and  accordingly  we  are  not  sur- 
prised to  hear  that  it  is  already  launching 
out  into  a  wide  popularity.  Mr.  Nixey  is 
now  engaged  in  completing  his  arrange- 
ments for  introducing  another  instrument 
by  which  light  gold  may  be  detected,  and 
similarly  kept  in  view. 


The  Steam  Ship  *'  Adelaide,'*— V\ymo\xth, 
Tuesday.  —  This  mail-packet  sailed  last 
evening  for  the  Cape  of  Good  Hope  and 
Australia.  On  Sunday  afternoon  she  was 
taken  from  Hamoaze  into  the  Sound,  with 
the  intention  of  having  her  inspected  by 
Captain  Lowe,  II.N.,  but  the  gallant  officer, 
judging  there  was  not  sufficient  light  to 
make  a  satisfactory  examination,  postponed 
the  important  duty  until  yesterday ;  when, 
with  Captain  Henderson,  the  Company's 
marine  superintendent,  Mr.  Scott  Russell, 
her  builder,  Mr.  Marshall,  secretary,  and 
others,  she  cruised  round  the  Eddystone. 
Against  a  heavy  swell  and  head-wind,  when 
deeply  laden,  she  made  lOj  knots;  she 
backed  at  the  rate  of  6  knots.  In  order  to 
try  her  altered  rudder  she  was  put  round 
twice  to  starboard  and  twice  to  port.  The 
screw  being  disconnected,  she  was  put  un- 
der caiivas  only.  In  all  these  positions  her 
performances  gave  great  satisfaction,  and 
whatever  inconvenience  may  have  been 
caused  by  the  delay,  her  prospects  for 
securing  a  successful  voyage,  after  her 
thorough  overhaul  and  repair,  are  greatly 
increased. — Times. 

The  Submarine  Cable  for  Denmark, — It  is 
stated  that  the  submarine  cable,  IS  miles 
long,  that  was  to  be  sunk  across  the  Great 
Belt  to  Nyburg,  has  failed  in  its  manufac- 
ture.— Olebe, 

Preparation  of  Liquid  Glue, — Take  1  kilo- 
gramme of  Cologne  glue  and  dissolve  it  in 
1  quart  of  water  in  a  glazed  pot  over  a  gen- 
tle fire,  or,  better,  in  the  sand-bath,  stirring 
from  time  to  time.  When  it  is  all  melted, 
200  grammes  of  nitric  acid  at  36^  are 
added,  by  small  quantities  at  a  time.  Effer- 
vescence takes  place,  from  the  disengage- 
ment of  hyponitric  acid.  When  all  the  acid 
has  been  poured  in,  the  vessel  is  removed 
from  the  fire,  and  allowed  to  cool.  Glue 
thus  prepared  has  been  kept  for  upwards  of 
two  years,  in  an  uncorked  bottle,  witliout 
suffering  any  change.  Liquid  glue  is  very 
convenient  in  various  chemical  operations. 
Pieces  of  linen  covered  with  it  may  be  used 
as  a  luting  for  preserving  certain  cases.  It 
is  likewise  very  useful  to  cabinet-makers, 
carpenters,  pasteboard-makers,  and  toy- 
makers,  since  it  does  not  require  heating. — 
The  Artizan, 
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TliC  Dutch  EUctrle  Telegraph.^The  Elec- 
tric Telegraph,  constructed  between  La 
Haye  and  Brussels,  and  between  La  Haye 
and  Scheveningen,  has  been  opened  to  the 
public. — ^The  works  of  the  submarine  tele- 
graph  between  Holland  and  England  are  on 
the  point  of  being  commenced.  The  tele- 
graph will  run  from  Scheveningen  to  Lowes- 
toft, and  not  to  Harwich  as  originally  de- 
cided. Mr.  Window  is  the  engineer. — Cwil 
Engineer  and  Architects  Journal. 

Victoria  Bridge,  Glasgow. — ^Victoria-bridge 
was  inspected  on  Friday  by  James  Walker, 
Esq.,  from  whose  plans  and  those  of  his 

gartner  the  structure  has  been  erected.  The 
ridge,  only  four  days  after  the  arch  was 
keyed,  was  subjected  to  the  severest  trial 
which  any  similar  structure  has  withstood 
on  tiie  Clyde  for  the  last  twenty  years — the 
flood  on  Monday  last  submerged  the  piers, 
and  stood  6  inches  into  the  springing  of  the 
arches,  but  though  the  centres  are  still  all 
attached,  everything  stood  nobly. — North 
BritUh  Daily  MaiL 

Ice-Satos. — Models  of  ice-saws,  with  im- 
provements suggested  by  Mr.  Abemethy, 
have  just  been  completed  at  the  factory  at 
Woolwich  Dockyard,  by  order  of  the  Lords 
of  the  Admiralty.  Mr.  Abemethy  was 
with  Commander  Inglefield  in  his  recent 
voyage  to  Smith's  and  Jones's  Channels,  in 
the  Isabel,  and  with  Captain  Sir  James  Ross, 
as  ice-master,  in  the  Enterprise,  and  was 
four  years  absent  with  Rear-Admiral  Sir 
John  Ross,  when  he  was  wrecked  in  the 
Arctic  regions ;  and  his  long  experience 
enables  him  to  judge  of  the  best  description 
of  saws  for  making  way  through  the  ice  of 
the  polar  regions. 


SPECIFICATIONS  OF  ENGLISH  PA- 
TENTS ENROLLED  DURING  THE 
WEEK  ENDING  JANUARY  8,  1853. 

Thomas  Bazley,  of  Manchester,  cotton 
spinner.  For  improvements  in  machines  for 
combing  cotton,  flax,  silk,  and  other  fibrous 
maUrials.    Patent  dated  June  24,  1852. 

In  Mr.  Bailey's  improved  combing  ma- 
chine the  sliver  of  fibrous  materials  is  fed  to 
the  combing  drum  between  gill-combs, 
which  bring  it  to  a  suitable  position  to  be 
laid  hold  of  by  the  passing  combs  as  the 
drum  revolves.  The  drum  has  an  inter- 
mittent motion,  moving  quickly  through 
one-twelfth  of  a  revolution  (where  twelve 
combs  are  arranged  round  its  periphery), 
and  then  remaining  at  rest,  in  order  to  per- 
mlt  the  portion  of  wool  being  fed  on  to  one 
of  the  combs  to  be  well  laid  on,  and  the 
I'Ortion  about  to  be  removed  to  be  drawn  off 
on  to  a  doAr  cylinder.  At  this  time  an 
vrangement  of  nippers   or   holders  also 


comes  into  operation,  to  cause  the  detached 
portion  of  sliver  fed  on  to  the  comb  to  be 
drawn  or  elongated,  when  the  drum  again 
begins  to  revolve,  and  the  long  fibres  of  the 
combed  portion  in  course  of  removal  to  be 
drawn  out  and  properly  pieced  on  to  the 
dofibr,  while  the  short  fiDres  left  on  the 
combs  are  removed  by  a  rotary  brush  pre- 
vious to  the  combs  again  coming  into  ope- 
ration. 

A  similar  arrangement  may  be  also 
adopted  in  other  combing  machines,  such  as 
Lister*s,  &c. 

Ckdsns. — 1.  The  combination  of  ma- 
chinery described  for  combing  cotton,  flax, 
silk,  and  other  fibrous  materials. 

2.  The  application  of  the  drum  and  hold- 
Ing  arrangements  to  combing  machines. 

George  Pearson  Renshaw,  of  the 
Park,  Nottingham,  civil  engineer.  For  im- 
provements in  cutting  and  shaping.  Patent 
dated  June  24,  1852. 

These  improvements  consist  in  combin- 
ing into  one  complete  system  several  tools 
or  machines  of  ordinary  and  improved  con- 
struction, so  as  to  enable  operations  of  cut* 
ting,  boring,  turning,  slottmg,  and  shaping 
hitherto  performed  in  isolated  machines  to 
be  conducted  continuously. 

The  claims  embrace  the  several  arrange- 
ments of  machinery  shown  and  described. 

Jean  Baptists  George  Laudet,  of 
Paris,  civil  engineer.  For  certain  improve^ 
mtnts  in  locomotive  engines,  part  qf  which  im- 
provements are  also  appUcahle  to  otiutr  engines. 
Patent  dated  June  24,  1852. 

Mr.  Laudet's  locomotives  are  so  arranged 
as  to  combine  in  themselves  enffine  and 
tender,  thus  enabling  the  use  of  mdepen- 
dent  vehicles  for  the  supply  of  coke  and 
water  to  be  dispensed.  They  have  either 
vertical  or  horizontal  tubular  boilers,  and 
are  in  addition  furnished  with  subsidiary 
arrangements  for  governing  the  supply  of 
water  to  the  boiler  and  steam  to  the  cylin- 
der, and  for  indicating  the  amount  of  dis- 
tance travelled  over.  An  improved  arrange- 
ment of  grease-box  is  also  described,  and  a 
new  construction  of  wheel-bearings  made  of 
tempered  cast  iron,  in  order  to  enable  them 
to  resist  friction. 

Joseph  Morgan,  of  Manchester,  jpatent 
candle-machine  manu&cturer,  and  Feteii 
Gaskell,  of  the  same  place,  gentleman. 
For  improvements  in  the  manufacture  qf  candles. 
Patent  dated  June  24,  1852. 

The  patentees  describe  and  claim : 

1.  An  improved  mode  of  constructing  of 
the  moulds  of  Morgan's  patent  candle  ma- 
chines, and  other  moulds  in  which  the 
nozles  slide  in  the  interior,  so  as  to  make 
the  nozles  capable  of  closing  on  and  retain- 
ing the  wicks  when  they  reach  the  end  of 
the  mould. 
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2.  The  use  of  enamelled  iron  tubes  for 
making  the'  moulds. 

3.  iGi  arrangement  of  apparatus  for  at- 
taehing  loops  to  eandlewicks. 

JoHM  McCoNOCHiE,  of  LiTerpool,  en- 
gincer.  For  improvements  in  loeomoiive  and 
other  tteam  engines  and  boilers,  in  railways, 
raUtoay  carriages,  and  their  tqtpurtenances : 
at$o  fa  madunery  and  apparatus  for  producing 
pmrt  or  parts  rf  such  improvements.  Patent 
dAted  June  24,  1852. 

This  invention  embraces  a  variety  of  im- 
portant improvements  under  the  several 
heads  specified  in  the  title.  We  propose  to 
Uy  before  our  readers  a  full  description  of 
some  of  these  at' a  ftiture  period. 

Jambs  Edward  McConnell,  of  Wol- 
verton,  civil  engineer.  For  improvement*  in 
stoam  engine*,  in  boilers,  and  other  vessels/or 
eomtahdng  jUdds,  in  railways,  and  in  materials 
and  apparatus  en^loyed  therein  or  connected 
therewith.    Patent  dated  June  24,  1852. 

Mr.  MeConnell  describes  and  claims : 

1.  A  method  of  surcharging  or  super- 
heating  steam  after  its  exit  from  the  boiler, 
and  before  its  introduction  into  the  cylinder 
of  locomotive  engines. 

2.  A  mode  of  constructing  wrought  iron 
railway  wheels  with  tubular  spokes. 

3.  A  mode  or  modes  of  constructing 
■team-engine  pistons  of  certain  peculiar 
forms  and  combinations  of  metals,  in  order 
to  prevent  adhesion  of  the  contact  surfaces. 

4.  A  mode  of  constructing  the  cylinders, 
cylinder  covers,  and  valve  covers  of  steam 
engines  of  wrought  iron. 

5.  A  mode  of  constructing  boilers  und 
vesaela  for  holding  and  containing  fluids  of 
sheet  metal,  protected  on  one  or  both  sides 
by  a  covering  of  copper  or  brass,  or  other 
anti-corrosive  metal. 

6.  A  mode  of  constructing  4he  permanent 
way  of  railways,  when  longitudinal  bearings 
and  saddle  rails  are  used,  the  same  connec 
tion  which  secures  the  rail  to  its  bearer 
being  employed  also  as  the  fastening  for 
the  ends  of  the  tie-rods. 

7.  A  mode  or  modes  of  constructing 
hollow  axlea  of  tubular  metal,  and  also 
piston  rods,  connecting  rods,  and  shafts  and 
other  details  of  railway  machinery. 

Thomai  Allan,  of  Edinburgh,  engineer. 
For  inmwements  in  producing  and  applying 
eteetrietty,  and  in  apparatus  miployed  therein. 
Patent  dated  June  24,  1852. 

We  propose  to  give  a  description  of  Mr. 
Allan's  improved  apparatus,  with  engrav- 
ings, in  a  future  Number. 

JosEFH  Swan,  of  Glasgow,  engineer. 
For  insprovements  in  t/ie  production  qf  figured 
nafaeee,  and  in  printing,  and  in  the  macldnery 
or  apparatus  used  therein.  Patent  dated 
June  24,  1852. 

The  improvements  in  the  production  of 
figured  surfaces  are  carried  mto  efibct  by 


the  employment  of  a  peculiar  construction 
of  pantagraphic  apparatus,  which  consists 
of  a  balanced  rod  suspended  in  a  vertical 
framework,  by  means  of  a  universal  joint  nt 
about  the  middle  of  its  length,  which  allows 
it  to  be  moved  sideways  in  either  direction 
but  without  revolving  around  its  axis.    At 
the  lower  extremity  of  the  rod  is  attached  a 
horizontal  arm  which  carries  a  tracer,  and 
at  the  upper  extremity  is  another  horizontal 
arm  capable  of  adjustment,  which  is  fur- 
nished with  a  grader  or  cutting-tool.    Each 
of  these  arms  works  to  and  fro  over  hori- 
zontal tables  which  carry  the  pattern  sur- 
face and  the  surface  to  be  engraved,  and  by 
moving  the  tracing  point  over  the  pattern  a 
similar  design  will  be  produced,  either  on 
an  enlarged  or  reduced  scale,  on  the  surface 
to  be  figured. 

The  'Mmprovements  in  printing"  have 
relation  to  lithographic  presses,  and  con- 
sist in  arranging  one  or  more  of  such  presscn 
in  connection  with  a  suitable  prime  mover, 
so  that  it  or  they  may  be  reacUly  connected 
with,  or  disconnected  from,  the  driving  shaft 
and  the  working  of  the  presses  be  performed 
continuously.  * 

Matthew  Augustus  Crooker,  engi- 
neer, of  New  York.  For  certain  improve' 
ments  in  paddles  for  steam  vessels.  Patent 
dated  December  28,  1852. 

For  a  description  of  this  invention,  see 
ante,  p.  I. 

Thomas  Hobltn,  of  White  Barns,  Hert- 
ford, esquire.  For  certain  improvements  in 
the  art  ^  navigation.  Patent  dated  Decem- 
ber 28,  1852. 

A  description  of  Mr.  Uoblyn's  improved 
instruments  will  be  found  at  another  part  of 
our  present  Number  (ante,  p»  21). 

Charles  James  Wallis,  of  Clarendon- 
chambers,  Hand-court,  Holborn,  civil  en- 
gineer and  mechanical  draughtsman.  For 
unprovements  in  machinery  for  crushing,  pul- 
verizing, and  grinding  stone,  quartz,  and 
other  substances.  Patent  dated  June  24, 
1852. 

In  this  improved  machinery  the  crushing 
or  pulverizing  effect  is  produced  by  balls, 
spheres,  or  wheels  rotatmg  in  a  circular 
groove  in  which  the  materials  to  be  operated 
on  are  placed.  The  spheres  or  balls  are  set 
in  movement  by  contact  with  an  upper 
plate,  which  is  also  grooved  to  correspond 
with  the  lower  one.  The  alternate  balls  of 
spheres  should  be  of  slightly  less  size  than 
the  others  in  that  series,  in  order  to  prevent 
their  beinff  brought  into  contact  while  work-, 
ing,  and  thus  impeding  the  operation  of  the 
apparatus. 

Claim, — ^The  mode  or  modes  of  working 
balls,  spheres,  or  wheels  in  grooves  between 
tables  or  plates,  for  the  purpose  of  crushing, 
pulverizing,  and  grindmg  stone  and  other 
substances. 
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PnoVISIONAL     PROTECTIONS 
UNDER  THE  NEW  LAW. 

Dated  December  G,  1 8J2. 

079.  William  Quaxterman.  Eliciting  the  gas 
concentrated  in  nitre  and  sulphur,  and  which  is 
entitled  a  gaseous  engine. 

Dated  December  8,  1852. 

093.  Peter  Armand  le  Comte  de  Fontalncmorean. 
Improvements  in  the  machinery  for  applying  me- 
tallic capsules.    A  communication. 

Dated  December  15,  1852. 

1060.  William  Edward  Middleton.  A  new  or 
improved  lubricator.    A  communication. 

1061.  Philippe  D' Homme.  Certain  improve- 
ments in  the  manufacture  of  window-blinds,  cur- 
tains, and  hangings.    A  communication. 

10G2.  Susan  Walker.  Improvements  in  clogs 
and  pattens. 

1063.  George  Elliot  and  William  Euf>se11.  Cer- 
tain improvements  ip  boiling  down  saline  solu- 
tions. 

1064.  Jean  Frangois  Isidore  Caplin.  Improve- 
ments in  apparatus  for  preventing  or  curing  a 
stooping  of  the  head  or  of  the  body. 

1065.  John  MasoO'  Improvements  in  the  pro- 
cesses of  bleaching  and  dyeing  textile  materials 
and  fabrics. 

1066.  Alexander  Rotscheff.  Improvement;}  in 
machinery  or  apparatus  for  separating  gold  or 
other  valuable  substances  from  earth  or  other 
extraneous  matters.    Partly  a  communication. 

1067.  diaries  Jamea  Wallis.  Improvements  in 
machinery  for  amalgamating,  mixing,  and  grind- 
ing substances  togetner. 

1068.  Anthony  Norris  Groves.  Improvements 
in  apparatus  for  heating,  drying,  and  evaporating. 

1069.  Richard  Taylor,  Junior,  and  John  Arthur 
Phillips.    Improvements  in  treating  sine  ores. 

1070.  Clement  Presser.  Improvements  in  com- 
bining materials  to  be  used  in  substitution  of 
whalebone  and  other  flexible  and  elastic  subatan- 
ees.    A  communication. 

1071.  Thomas  Dunn,  Hugh  Greaves,  and  Wil- 
liam Watts,  junior.  Irnprovements  in  machinery 
and  apparatus  for  altering  the  position  of  engines 
and  carriages  on  railways. 

Dated  December  16,  1852. 

1072.  Peter  Armand  Lecomte  de  Fontainemo- 
leau.    An  improved  lamp,  which  he  calls  *'lamp 

,  omnibus."    A  communication. 

1073.  Andr6  Cointry.  Improvements  in  the 
manufacture  of  bread  and  biscuits. 

1074.  Jol.n  Jeremiah  Payne.  An  improved  axle 
in  two  parts,  applicable  to  railway  and  every  other 
description  of  carriages  and  vehlclea,  both  public 
and  private. 

lOz.'i.  Charles  Barlow.  Improvements  in  bleach- 
ing, purifying,  and  concentrating  sulphuric  acid, 
parts  of  which  invention  are  applicable  to  evapo- 
rating other  liquids. 

1076.  John  Henley.  TJip  application  of  glass 
ana  enamel  to  the  flyers  and  other  parts  of  machi- 
nery used  in  tho  iireparing,  spinning,  doubling, 
winding,  warping,  dressing,  and  weaving  of  cotton, 
woo),  flax,  silk,  and  other  fibrous  materials. 

HI77.  Richard  Blades.  Certain  improvements 
in  the  method  of  cleansing  sewers  and  drains,  and 
in  the  machinery  or  apparatus  connected  there- 
with. 

1078.  James  Stevens.  Improvements  in  grind- 
ing ard  polUhing  lenses. 

1079.  Francis  Charles  Rnowtes.  Improvements 
in  the  manufacture  of  iron. 

1080.  Thomas  Motley.  Improvements  in  con- 
structing the  tablets,  letters,  and  figures  for  indi- 
cating the  names,  designations,  or  numbers  of 
streets,  housesi  buildings,  and  other  places. 


1081.  Augustc  Edouard  Loradoux  Bellford.  A 
new  system  of  stoppering  bottles  and  other  ves- 
sels.   A  communication. 

l(»8S.  Archibald  Slate.  An  improvement  in  pro- 
pulsion. 

1083.  Archibald  Slate.  Improvements  in  the 
production  of  motive  power  from  elastic  fluids. 

1084.  Archibald  Slate.  Improvements  in  pro- 
polling  vessels. 

10vS5.  James  Dunlop.  Improvements  In  saddles. 

lOSG.  Geor[]rc  Michicls.  Improvements  In  the 
manufacture  and  purifleation  of  gas. 

1087.  Gcorae  Sands  Sidney.  Impiovemanti  in 
jugs  or  vessels  for  containing  liquids. 

Dated  Decemier  17,  1852. 

loss.  Henry  Kenyqn.  Improi'ements  in  machi- 
nery for  frrinding  bones  and  other  substances. 

1089.  Frederick  Joseph  Bramwell.  Improva- 
mf  nis  In  steam  engines. 

1090.  Archibald  Slate.  Certain  improvements  in 
the  arrangements  for  working  tlie  slide  valve  for 
the  induction  and  eduction  of  fluids. 

1091.  Archibald  Slate.  An  invention  in  steam- 
boilers. 

I0i;2.  Robert  William  Billings.  '  Tpiproved  ap- 
paratus for  ventilating  chimneys  and  apartments. 

1G93.  William  Wilkinson.  Improvements  in  the 
manufacture  of  loopcd-p|le  and  cut-pile  fabrics, 
and  the  machinery  employed  therein. 

1004.  Alfred  Krupp.  Improvements  in  can- 
nons. 

1005.  John  Filmore  Kingston.  Improvementa 
in  obtaining  reciprocating  motion,  and  in  propei- 
ling  and  steering  vessels. 

1i  96.  James  Langridge.  Improvements  in  the 
manufacture  of  stays. 

Dated  December  18,  1852. 

1097.  .Joseph  Matthaws.    A  burglary  alarm. 
1093.  George  Thomson.    A  machine  for  cutting 
wood. 

1099.  Thomas  Young  Hall.  Improvements  in 
safety  lamps. 

1100.  William  Robertson.  Improvementa  in 
certain  machines  for  spinning  and  doubling  cotton 
and  other  fibrous  substances. 

110 i.  Thomas  Elliott.  Improvements  in  atemi- 
engines,  which  are  also  applicable  to  pumpa. 

1102.  Joseph  Alexander  Westerman.  Improve- 
ments in  the  carbonization  of  turf,  and  the  manu- 
facture of  paper  and  fuel  therefirom. 

II  OS.  Edward  Schischkar.  Improvements  in 
dyeing  and  colouring  yams  and  textile  fabrics. 

1104.  Edward  Scnischk.ir.  Improvements  in 
colouring  or  stainlnj:  yams  and  textile  fabrics. 

11C5.  Charles  Constant  Boutigny.  Improve- 
ments in  distillation,  And  in  the  apparatus  em- 
ployed therein. 

1 106.  John  Clay.  Improvements  in  the  manu- 
facture of  coal  gas. 

U07.  William  Bast.  Improvementa  in  mtcbi- 
nery  for  crushing  clods,  for  dib]iling  and  d|riUipf 
land,  and  sowing  seeda. 

Dated  December  20,  1852. 

liro.  Jean  Durandeau.  Certain  meant  of  oh- 
taining  marks  and  designs  in  paper. 

1 1 10.  George  Lingard.  Improvements  in  tana, 
and  apparaius  connected  therewith,  for  admittmg 
air  to  bucr  and  other  liouors  under  draught. 

1111.  William  Wilkmson.  Improvementa  in  the 
manufacture  of  paper  and  pasteboard,  and  in  the 
production  of  a  substance  applicable  for  veneers, 
panels,  and  to  many  purposes  to  which  gutta 
percha  and  papier  mache  are  appllcible. 

Ills.  Peter  Armand  Lecomtf  de  Fontalnemo- 
reau.  -  An  improved  mode  of  constructinv  night- 
stools  and  utensils,  water-closets,  urinaziea,  and 
other  recipients  of  fecal  matters,  alfo  applicable  to 
apparatus  for  containing  fluids,  llabM  to  or  In  a 
state  of  d  e  romposltion .    A  communication . 
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1114.  Charlet  Wmtson.  Improvements  in  ear- 
liagc  and  ttaMe-bnuhes. 

1115.  WUIiam  John  Silver.  Improvementt  in 
giving  motion  to  capstan  and  other  barrels. 

1116.  George  Owynne,  and  George  Fergusson 
Wilson.  ImproTements  in  the  manafisctuTe  of 
candles*  nlght-Iights,  and  soap. 

Dated  December  21,  1852. 

1118.  Ferdinand  D' Albert.  A  certain  chemical 
combination  for  replacing  indigo,  which  he  calls 
"  D' Albert  blue." 

1120.  Jean  Baptlste  Moinier  and  Charles  Con- 
stant Boutlgny.  Improvements  in  distilling  fbtty 
matters. 

1 1  n.  John  Akrill.  Improvements  in  the  manu- 
facture of  bricks,  tileSf  and  other  earthenware 
articles. 

1 124.  John  Akrill.  Improvements  in  themanu- 
fiMture  of  crndbles. 

II 36.  WUUam  Edward  Newton.  Improvementa 
in  lamps,  and  in  apparatus  to  be  used  therewith. 
A  communication. 

1128.  Ephraim  Mosely.  Improvements  In  the 
manufacture  of  artificial  masticating  apparatus. 

Dated  December  22,  1852. 

1130.  Alfred  Vincent  Newton.  Improvements 
in  the  means  of  urging  the  fires,  and  increasing 
the  draught  of  furnaces,  and  in  arresting  the 
sparks  given  off  from  the  chimneys  of  locomotive 
engines.    A  communication. 

1 132.  Frank  Clarke  Hills.  Improvements  in 
purifylnff  gas. 

1134.  John  Filmore  Kingston.  Imprpvements 
in  obtaining  motive  power  oy  electro-magnets. 

IIM.  Thomas  Greenshields.  Improvements  in 
the  manufacture  of  alkali. 
VllM.  Thomas  Vicars  the  elder,  and  Thomas 
Vicais  the  younger.  Improvements  in  baking- 
ovens  and  apparatus  for  placing  the  bread,  bis- 
coita,  or  other  articles  to  be  baked  therein. 

1140.  John  Moore  Hyde.  Improvements  in 
■team-engines,  and  the  production  of  steam  for  the 
same. 


NOTICES   OF  INTENTION   TO 
PROCEED. 

(fVem  the  **  Lmtden  Gatutte,"  January  4M, 

1858.) 

560.  Arthur  Ashpltel  and  John  Whlchcord,  the 
younger.  Certain  improvements  in  cocks,  valves, 
and  iire-plugs. 

fill,  llobert  WUUam  Sievler.  Improvements 
applicable  to  the  manufaeture  of  hats,  caps,  and 
bonnets,  or  other  coverings  for  the  head, 
fe  650.  James  Wotherspoon.  Improvements  in 
the  manufacture  or  production  of  confectionary, 
and  in  the  machinery,  apparatus,  or  means  em- 
ployed therein. 

757.  Thomas  Taylor.  Improvements  in  appara- 
tiu  for  measur^g  water  and  other  fluids,  which 
apparatus  is  also  applica)>lc  to  the  purpose  of  ob- 
tidning  motive  power. 

788.  WiUiam  wniiami.  Improvements  in  elec- 
tric telegraphs. 

7m.  Jean  Joseph  Jules  Pienard.  Improve- 
iMratsin  preparing  wool  and  other  fibrous  sub- 
stances for  combing. 

90S.  WUIiam  Pink.  Improved  construction  of 
stirmp-bar  for  saddles. 

1003.  Bir  John  Powlett  Orde.  Improvements 
iit  head-fear  for  hones  and  other  like  animals. 

1004.  JosefUi  Mopkins.  ImDroyenuiits  in  ob- 
tai^dag  a  stnUgbt  line  parallel  to  the  axis  of  the 
earth,  or  in  rendering  the  axis  of  a  tube  or  of  a 
telescope  paraUel  thereto. 


1010.  Edmund  Hunt.    An  improved  seiew-pro- 

peller. 

1028.  Archibald    White.     Improvements    in 
apparatus  for  retarding  and  stopping   railway 
tnuns. 

1053.  Isham  Baggfl.  Improvements  in  obtain- 
ing or  extracting  gold  and  silver  from  thair  ores. 

1063.  George  EHiot  and  William  Russell.  Cer- 
tain improvements  in  boiling  down  saline  solu- 
tions. 

1068.  Anthony  Norris  Groves.  Improvements 
in  apparatus  for  heating,  drying,  and  evaporating. 

1069.  Richard  Taylor,  Junior,  and  John  Arthur 
Phillips.    Improvements  In  treating  zinc  ores. 

1070.  Clement  Dresser.  Improvements  in  com- 
blning  materials  to  be  used  in  substitution  of 
whalebone  and  other  fiexlble  and  elastic  sub- 
stances.— ^A  communication. 

1086.  George  Michiels.  Improvements  in  the 
manufacture  and  purification  of  gas. 

1087.  George  Sands  Sidney.  Improvements  in 
jugs  or  vessels  for  containing  liouids. 

1093.  William  Wilkinson.  Improvements  in 
the  manufacture  of  looped-pile  and  cut -pile 
fabrics,  and  the  machinery  employed  therein. 

1096.  James  Langridge.  Improvements  in  the 
manufacture  of  stays. 

1007.  Joseph  Matthews.    A  burglary  alarm. 

IICO.  William  Robertson.  Improvements  in 
certain  maohines  for  spinning  and  doubling  cot- 
ton and  other  fibrous  substances. 

1103.  Edward  Schischkar.  Improvements  in 
dyeing  and  colouring  yarns  and  textile  fabrics. 

1134.  Edward  Schischkar.  Improvements  in 
colouring  or  staining  yarns  and  textile  fabrics. 

1105.  Charles  Constant  Boutigny.  Improve- 
ments in  distillation,  and  in  the  apparatus  em- 
ployed therein. 

11C8.  Juan  Nepomuceno  Adomo.  Improve- 
ments in  the  manufaeture  of  cigars,  cigarettes, 
and  other  similar  articles. 

1118.  Charles  PUUngton,  Thomas  Pilkington, 
and  Abraham  Pedigor.  An  improved  Jomers' 
brace. 

1115.  WUIiam  John  Silver.  Improvements  in 
giving  motion  to  capstan  and  other  barrels. 

1116.  George  Gwynne  and  George  Fergusson 
WUson.  Improvements  in  the  manufacture  of 
candles,  night-lights,  and  soap. 

1 120.  Jean  Baptlste  Moinier  and  Charles  Con- 
stant Boutigny.  Improvements  in  distUUng  fatty 
matters. 

1126.  WUUam  Edward  Newton.  Improvements 
in  lamps,  and  in  apparatus  to  be  used  therewith. 
—A  communication. 

1130.  Alfred  Vincent  Newton.  Improvementa 
in  the  means  of  urging  the  fires,  and  increasing 
the  draft  of  furnaces,  and  in  arresting  the  sparks 
piven  off  from  the  chimneys  of  locomotive  en- 
gines'—A communication. 

1136.  Thomas  Greenshields.  Improvements  in 
the  manuracture  of  alkali. 

Opposition  can  be  entered  to  the  granting 
of  a  Patent  to  any  of  the  partiea  in  the 
above  Liat,  who  have  given  notice  of  their 
intention  to  proceed,  within  twenty -one 
days  fcoxn  the  date  of  the  Gazette  in  which 
the  notice  appears,  by  leaving  at  the  Com- 
missionera' -office  particulara  in  writing  of 
the  objection  to  the  application. 


PATENTS  APPLIED  FOR  WITH 
COMPLETE  SPECIFICATIONS 
DEPOSITED. 

1185.    Francis  Alton  Calvert.     A   universal 
ratchet  drUl.    (Conmiunication.)    December  28. 
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40.  Frederick  Richard  Holl. 

59.  Marcus  Davis. 
127.  Robert  W.  Parker. 
160.  Joseph  Burch. 
184.  Joseph  Needham. 

191.  John  Stringfellow. 

192.  George  John  Philps. 
195.  George  Stuart. 
206.  John  Moaeley. 

297.  Alfred  Kent 
338.  Robert  Lambert. 

392.  Joseph  Burch. 

393.  John  Gedge. 

399.  Joseph  Hopkinson. 

400.  Simon  PincofTs  and  Henry  Edward 

S  chunk. 


415.  William  Beckett  Johnson. 
419.  John  Henry  Johnson. 
441.  John  Kealy. 
474.  William  Weild. 
554.  John  Collis  Browne. 
570.  Martin  Watts. 
582.  James  Sinclair. 

645.  Peter  Fairbaim. 

646.  George  Fife. 

662.  Peter  Fairbairn  and  John  Hargraye. 
719.  Sir  Charles  Fox. 
726.  John  Henry  Johnson. 

The  above  Patents  all  bear  date  as  of  the 
day  on  which  Provisional  Protection  was 
granted  for  the  several  inventions  men- 
tioned therein. 
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ROBERTS'  PATENT  ELECTRIC  LAMP. 

Patent  dated  July  6,  1852.     Specification  enrolled  January  6,  1853. 

Ai^oNG  a  variety  of  important  applications  of  electricity  to  which  Mr.  Roberts' 
patent  is  directed,  one  of  the  most  useful  is  an  improved  electric  lamp.  The 
great  difficulty  of  regulating  the  distance  between  the  electrodes  has  nitherto 
proved  a  barrier  to  the  extensive  introduction  of  the  invention  for  public  and 
domestic  purposes,  and  it  has  for  many  years  engaged  the  attention  of  men  of 
science.  Mr.  Roberts  has  already  done  much  towards  the  general  use  of  elec- 
tricity by  pointing  out  the  means  of  obtaining  large  supplies  of  the  electric  fluid 
at  small  cost ;  and,  in  the  ingenious  arrangement  by  which  he  has  surmoimted 
the  inherent  difficulty  of  the  lamp,  to  which  we  have  adverted,  and  which  we 
are  about  to  describe,  he  has  rendered  great  service  in  the  cultivation  of  this 
branch  of  experimental  philosophy. 

The  mode  in  which  Mr.  Roberts  effects  the  permanent  separation  of  the  elec- 
trodes at  the  proper  distance — ^usually  termed  the  "striking  distance" — ^is,  to 
arrange  the  apparatus  carrying  one  of  the  electrodes  in  such  a  manner  that  that 
electrode  shall  oe  released  from  the  apparatus,  and  allowed  to  fall  until  its  point 
comes  in  contact  with  the  other  electrode,  and  then  be  again  taken  hold  of  by  the 
apparatus  within  which  it  is  placed.  This  having  been  effected  by  means  of 
another  arrangement  of  the  apparatus,  either  in  connection  with  the  same  or 
with  the  other  electrode,  one  of  the  electrodes  is  drawn  back  until  the  points  of 
the  two  electrodes  shall  be  the  proper  and  regulated  distance  from  each  other,  as 
above  described.  The  apparatus  for  producing  these  effects  may  be  actuated 
either  by  an  electric  current  or  by  clockwork. 

The  electrical  arrangement  is  shown  in  the  figure.  A  A  is  a  board  or  stand, 
on  which  an  upright  pillar  B.  of  brass,  about  one  inch  in  diameter  and  eighteen 
inches  high,  is  firmly  secured.  The  pillar  is  bent  at  top  into  a  right  angle,  form- 
ing a  projecting  arm  C,  of  about  eight  inches  long  ;  to  this  is  soldered  the  rod  D, 
about  six  inches  long,  which  forms  a  support  and  guide  for  the  tube  £,  which  is 
three-eighths  of  an  inch  internal  diameter,  and  about  twelve  inches  long.  E  is 
furnished  with  two  pins  x  which  slide  in  guide-holes  o,  and  by  these  it  is  made 
susceptible  of  a  vertical  motion  when  made  to  slide  up  and  down.  The  tube  is  in 
metallic  connection  with  tl.  j  pillar  B  by  means  of  the  flexible  metallic  strap  F,  for 
the  purpose  of  conveying  electricity  to  it  from  a  galvanic  battery.  The  tube  E 
contains  a  "graphite"  or  carbon  electrode,  which  electrode  is  of  from  eight  to 
twelve  inches  in  length,  or  longer,  if  convenient,  and  of  such  a  diameter  as  to 
slide  freely  within  the  tube  E,  and  yet  not  to  fit  so  loosely  as  to  fail  to  be  pressed 
by  the  spring  mouth-piece  S,  which  mouth-piece  is  a  segment  of  the  mouth  of  the 
tube  E,  furnished  with  a  long  spring  S,  so  far  removed  from  the  extremity  of  E 
that  the  heat  of  the  incandescent  graphite  shall  not  injure  it.  The  use  of  this 
spring  mouth-piece  is  to  press  against  the  electrode,  and  effect  a  metallic  contact 
between  it  ana  the  tube,  for  the  certain  conveyance  of  electricity  to  the  electrode, 
and,  for  further  ensuring  this,  the  mouth-piece  is  lined  with  platiua ;  but  the 
mouth-piece  does  not  press  against  the  electrode  so  forcibly  as  to  prevent  the 
graphite  sliding  through  it,  either  by  its  own  weight,  or,  better,  by  aid  of  a 
spring  or  smau  additional  weight  placed  behind.  Thus  tlie  electrode  would 
always  fall  through  the  tube  E,  were  it  not  supported  in  it  by  the  pressure  of  two 
jaws  or  "clips  "  F'  F*  working  on  joints  or  ningea  GG — the  ends  of  these  clips 
entering  through  two  slits  into  the  interior  of  the  tube  E,  and  pressing  so  firmly 
(when  in  action)  upon  the  electrode  as  to  prevent  its  sliding,  and  keep  it  securely 
in  its  place.  The  clips  are  actuated  by  two  rods  as  handles  h  h,  reaching  to  the 
top  of  the  tube  E,  and  there  connected  by  a  joint  with  a  lever  L.  If  the  other 
end  of  the  lever  be  depressed,  it  draws  up  the  handles  h  //,  and  the  clips  bite 
inwards  upon  the  graphite  or  other  electrode  within  the  tube.  The  lever  L  at 
the  end  Q  is  united  by  a  joint  to  a  rod  N,  which  is  attached  to  a  bell-crank  P;  the 
other  limb  of  the  bell- crank  is  fixed  to  the  keeper  K  of  the  electro-magnet  M. 
This  electro-magnet  is  of  the  usual  kind,  viz.,  a  bar  of  soft  iron  in  the  horse-shoe 
form,  wound  round  with  a  coil  of  covered  copper  wire,  which  forms  part  of  the 
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electric  channel  or  circuit  from  one  pole  of  a  galvanic  battery  to  the  other.  One 
end  of  this  coil  is  soldered  to  the  pillar  B,  the  other  has  a  binding  screw  fbr 
the  purpose  of  attachment  to  the  "wire  leading  to  the  positive  pole  of  a  powerful 
galvanic  battery.  On  the  base  or  stand  A,  and  vertically  under  the  tube  E,  is  a 
socket  R,  for  the  purpose  of  holding  another  graphite  electrode  T  ;  and  the  socket, 
by  means  of  a  binding  screw,  can  be  placed  m  metallic  contact  with  a  wire  from 
the  negative  pole  of  the  galvanic  battery.  By  three  slots  and  screws  the  socket 
and  its  electrode  can  be  so  adjusted  as  to  bring  the  points  of  the  electrodes  in 
exact  contact  with  each  other. 

Let  us  suppose  the  lamp  now  ready  for  action-~one  graphite  electrode  in  the 
socket  B,  another  dropped  into  the  tube  E ;  the  clips  being  open  by  reason  of  the 
balaQce  weight  w  on  the  end  of  the  lever  L  depressing  it  and  forcing  them  open, 
the  electrode  in  E  slides  through  until  its  point  comes  into  contact  with  that  in 
the  socket  B.  If  the  lamp  be  now  put  in  connection  with  the  battery,  the  elec- 
tricity  circulates  round  M,  making  this  a  powerful  magnet,  and  attracting  the 
keeper  K,  which  draws  down  the  lever  L,  and  raises  the  handles  of  the  clips  k  h. 
The  clips  seize  on  the  electrode  within  the  tube,  holding  it  firmly,  while  the 
further  depression  of  the  lever  L  lifts  up  the  tube  E  until  stopped  by  the  adjust- 
ing screw  Z,  generally  for  the  distance  of  one  thirty-secondth  of  an  inch.  While 
this  is  taking  place,  the  electricity  circulates  from  the  coil  round  M  through  the 
pillar  B^  the  strap  F,  the  metal  of  the  tube  E,  to  the  electrode  within  it.  This 
electrode  has  now  been  raised  bv  the  lever  L,  as  described,  one  thirty-secondth 
of  an  inch,  and  consequently  so  far  separated  from  the  electrode  in  riy  and  the 
electricity  passes  from  the  point  of  tne  electrode  in  E  to  that  in  B,  giving  an 
intense  light ;  from  B  it  circulates,  by  means  of  a  wire^  to  the  other  end  of  the 
battery.  In  the  meantime,  the  electrodes  gradually  waste  away  until  a  time 
arrives  when  the  distance  between  the  points  of  the  electrodes  is  too  great  for  the 
electricity  to  surmount  or  pass  through.  As  soon  as  this  occurs,  the  current  of 
electricity  ceases,  M  is  no  longer  a  magnet,  the  keeper  is  released,  the  lever  L,  by 
means  of  the  balance  weight  W,  is  depressed  at  the  end  in  connection  with  the 
clips  of  the  tube  E,  and  descends  its  allotted  s^ce  ;  the  clips  open,  and  the  elec- 
trode in  E  is  free  to  slide  downwards,  which  it  does  imtil  it  comes  into  contact 
with  the  electrode  in  B.  The  instant  this  contact  takes  place  the  circuit  is  again 
complete,  the  current  of  electricity  circulates,  and  the  same  action,  with  the 
evolution  of  a  brilliant  light,  takes  place,  until,  by  another  wasting  of  the  elec- 
trodes, the  same  change  ensues ;  and  this  is  repeated  again  and  again  until  all 
the  electrode  is  destroyed. 


BESSEMER'S  SUGAR-REFINING  APPARATUS. 


On  Monday  last,  a  series  of  experiments 
were  performed  with  Mr.  Bessemer's  Patent 
Saf^ar-refiniBg  Apparatus,  in  the  presence  of 
several  gentlemen  connected  with  the  sugar 
trade  in  Liverpool,  Southampton,  and  Lon- 
don. These  gentlemen  assembled  at  Bax- 
ter-house, Old  St.  Pancras-road,  for  the 
purpose  erf  witnessing  the  operation  of  the 
apparatus,  whieh  accomplishes  objects  of 
great  importance  in  the  economy  of  the 
sugar  manufacture.  One  of  these  consists 
in  carrying  off  the  aqueous  matter  of  the 
sugar,  by  brinj^ing  it  into  contact  with  a 
current  of  air  moving  at  a  high  velocity, 
thus  dispensing  with  the  boiling  process: 
and  another  is  the  removal,  by  a  simple 
process,  of  the  external  discoloration  by 
treacle,  which  so  much  lessens  the  value  of 
raw  sugar. 

Thc«c  improrvements  constitute  a  great 
adrsnce  of  the  manufacture,  which  has  long 


laboured  under  disadvantages  from  the  in- 
cidental consequences  of  the  existing  mode 
of  practice.  A  variety  of  circumstances 
have  contributed  to  keep  this  particular  art 
far  behind  others  in  the  march  of  progress. 
In  particular  may  be  pointed  out  the  want 
of  that  powerful  incentive  to  improvement 
which  unrestricted  competition  so  invari- 
ably supplies,  and  the  mystery  with  which 
those  engaged  in  the  trade  surround  their 
operations.  Not  only  have  strangers  been 
careftilly  excluded  from  the  works  where 
sugar  is  refined,  but  we  have  been  assured 
that  the  head  sugar-boiler  refuses  permis- 
sion even  to  his  employer  to  see  taken  the 
final  proof  of  his  syrup. 

Previous  to  the  year  1813  the  most  crude 
and  unscientific  mode  of  boiling  sugar  was 
then  practised.  At  this  period  the  Hon. 
Edward  Howard  introduced  the  celebrated 
"  Vacuum  Pan."      Thi«  imprevement  en- 
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DVSTrrunoN  of  civil  enginsebs. 


countered  the  most  determined  opposition, 
the  entire  trade,  with  the  single  exception 
of  Mr.  Hodgshen,  refusing  to  use  it  So 
great,  however,  was  the  merit  of  the  dis- 
covery, that  those  who  first  laboured  for  its 
exclusion  were  ultimately  glad  to  use  it, 
and  pay  a  royalty  of  half  a  crown  per  cwt. 
on  the  sugar  refined,  from  which  source  the 
patentee  realised  70,600/.  in  a  single  year. 

After  this  the  trade  again  reposed  until 
1824,  when  Messrs.  Derosne  and  Cail  intro- 
duced the  Charcoal  Filter.  Another  struggle 
against  improTcment  ensued,  but  this  most 
valuable  French  discovery  eventually  was 
adopted,  and  is  now  used  by  every  refiner  in 
Europe. 

After  another  long  interval,  we  now  again 
arrive  at  a  new  effort  of  invention. 

From  the  earliest  period  in  the  history  of 
refining,  down  to  the  present  time,  the  water 
used  in  dissolving  sugar  had  afterwards  to 
be  separated  from  it  by  boiling ;  although  it 
was  long  known  that  this  process  was  highly 
destructive  to  sugar  by  darkening  its  colour 
and  converting  it  into  treacle.  Howard's 
great  improvement,  which  was  designed  to 
remedy  this  evil,  consisted  in  boihng  the 
sugar  m  vacuo,  because  the  temperature  re- 
quired in  that  mode  of  operation  was  much 
less  than  that  required  in  the  open  air.  At 
first  sight  it  would  appear  that  so  simple  a 
means  of  separating  the  water  offered  no 
great  scope  for  improvement,  but  the  im- 
portance of  some  further  step  in  advance 
may  be  recognised  when  it  is  considered 
that  in  London  alone,  8,000  tons  of  sugar 
are  annually  converted  into  treacle  by  this 
boiling  process,  which  at  the  same  time  in- 
volves a  consumption  of  2,200  tons  of  coal. 

In  Mr.  Bessemer*s  process  the  boiling  is 
entirely  dispensed  with,  the  aqueous  por- 
tions of  the  dissolved  sugar  being  separated 
by  bringing  it  in  contact  with  a  rapid  cur- 
rent of  dry  air.  This  is  made  to  sweep  over 
the  surface  of  the  fluid,  which  is  taken  up 
upon  revolving  plates  of  metal  surrounding 
a  hollow  perforated  cylinder,  and  exposing 
to  atmospheric  action  a  surface  of  from 
15,000  to  20,000  square  feet  The  evapo- 
ration of  4,000  lbs.  of  water  per  hour  is 
effected  in  a  vessel  of  only  14  feet  by  6 — a 
quantity  at  least  four  times  as  great  as  is 
boiled  off  in  an  ordinary  steam-boiler  of 
the  same  dimensions.  By  this  simple  and 
inexpensive  mode  of  evaporation,  the  white 
sjrrups  are  concentrated  without  producing 
the  faintest  shade  of  discolouration,  while  at 
the  same  time  not  a  particle  of  sugar  is  con- 
verted into  treacle. 

By  the  other  process  above  adverted  to, 
crude  Colonial  sugars  are  cleansed  and  im- 
proved in  quality  to  the  extent  of  6s.  or  8s. 
ner  cwt  with  great  rapidity.  The  dark 
Drown  colour  of  raw  sugar  is  due  to  an  ex- 


temal  coating  of  treacle  which  discolours 
each  crystal,  and  gives  it  that  peculiar 
coarse  flavour  so  well  known.  Mr.  Bes- 
semer conceived  the  idea  of  washing  off  this 
coating  with  pure  water  without  dissolving 
the  sugar.  The  crude  Colonial  sugar,  in  an 
almost  semi-fluid  state,  is  spread  by  the 
machine  in  a  thin  stratum  on  a  circular 
wire  gauz^,  and  a  partial  vacuum  having 
been  made  imdemeath  by  means  of  an  air- 
pump,  the  table  rotates  under  a  series  of 
fine  jets  of  water,  which  pass  through  the 
sugar  with  the  great  velocity  with  which,  it 
is  well  known,  water  enters  a  vacuum.  All 
the  dirty  brown  molasses  is  thus  removed 
instantaneously,  leaving  a  pure  and  nearly 
white  sugar,  which,  by  the  rotation  of  the 
table,  is  delivered  into  a  hogshead,  while 
the  surface  is  recharged,  and  a  continuous 
action  preserved.  A  table  of  4  feet  in  dia- 
meter can  thus  operate  on  8  tons  of  sugar 
per  hour.  About  80  per  cent  of  this  im- 
proved article  is  obtained  in  a  dry  state,  the 
remainder,  which  is  in  solution,  is  in  a  con- 
dition for  being  refined  in  the  ordinary  way. 
Some  of  the  samples  washed  were  estimated, 
by  a  refiner,  who  witnessed  the  operation,  at 
10s.  6d.  per  cwt  extra  value.  The  cost  of 
the  process  is  said  not  to  exceed  l|d.  per 
cwt 

INSTITUTION    OF    CIVIL 
ENGINEERS. 

At  the  usual  weekly  meeting  of  the  In- 
stitution of  Civil  Engineers,  held  on  Tues- 
day evening  last,  James  Meadow  Rendel, 
Esq.,  president,  in  the  chair,  the  following 
paper  was  read  :  —  "  On  the  Nature  and 
I^roperties  of  Timber,  with  notices  of  se- 
veral methods  now  in  use,  for  its  preserva- 
tion from  decay,"  by  Mr.  Henry  Potter 
Burt,  Assoc.  Inst  C.  E. 

The  author  first  examined  the  different 
species  of  home  and  foreign-grown  timber, 
their  various  properties,  uses,  tendencies  to 
decay,  under  certain  circumstances,  the 
most  apparent  causes  of  dry  rot,  the  forma- 
tion of  fungi,  and  the  action  of  wet  and  of 
heat ;  noticing  the  extraordinary  duration 
of  specimens  of  timber  found  in  Egypt,  in 
the  ruins  of  Nineveh,  and  in  the  more  re- 
cent monastic  and  castellated  edifices  of 
this  country. 

The  chemical  constitution  of  wood  was 
examined,  in  order  to  trace  the  origin  of 
decay,  and  to  lead  to  the  consideration  of 
the  most  efficient  means  of  arresting  it 
The  necessity  for  some  efldcacious  and  yet 
moderately  cheap  system  of  preserving  tim- 
ber, was  insisted  on,  from  the  great  demand 
for  railway  and  other  engineering  works* 
not  only  in  Europe,  but  even  in  the  East 
Indies ;  where  it  was  remarkable,  that  the 
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wood  which  would  resist  the  climate  and 
the  ravages  of  the  white  ant,  was  only  to  be 
found  at  such  distances  inland,  that  the  ex- 
pense of  carriage,  in  a  country  devoid  of 
good  means  of  communication,  rendered  it 
more  economical  to  buy  fir-timber  in  the 
north  of  Europe,  convert  to  the  required 
dimensions,  and  saturate  it  with  creosote  in 
England,  and  convey  it  by  sea  to  India,  for 
the  use  of  the  railway  now  in  course  of  con- 
struction in  that  country. 

The  eartiest  record  of  preserving  animal 
and  vegetable  substances  were  traced  back 
to  the  Egyptians,  whose  mummies  were  em- 
balmed by  being  boiled  in  pitch,  found 
floating  in  the  lakes;  the  linen  and  the 
timber,  so  preserved,  gave  the  first  idea  for 
adapting  the  process  to  the  wants  of  the 
present  period,  and  several  of  the  patents 
granted  were  enumerated  and  commented 
on ;  the  greatest  space  being  devoted  to 
those  of 

Kyan,  for  chloride  of  mercuiy ; 

Burnett,  for  chloride  of  zinc  ; 

Margary,    for    acetate,    or    sulphate    of 

copper  ;- 
Pa}me,  for  the  use  of  two  solutions  in 
succession,  mutually  decomposing  each 
other,  and  forming  an  insoluble  sub- 
stance in  the  pores  of  the  wood ; 
And  BetheU,  for  creosote,  or  oil  of  coal- 
tar  ;— 
Which  last  had,  by  its  extensive  employ- 
ment in  harbour,   railway,   and   other  en- 
gineering works,  proved,  that  when  properly 
executed,  the  preservation   of  the   timber 
from  decay  and  from  the  ravages  of  insects, 
mi^t  be  considered  complete. 

The  discussion  was  commenced,  but  was 
adjourned  until  Tuesday  evening,  January 
18th,  at  8  p.m. ;  when,  if  the  time  permit- 
ted, the  following  paper  was  announced  to 
be  read ;  "  On  the  construction  of  Fire- 
proof Buildings,"  by  Mr.  James  Barrett, 
Assoc.  Inst.  C.  E. 

LORD  JOHN  RUSSELL  AND  THE 
LEEDS  MECHANICS'  INSTITU- 
TION. 

The  recent  soiret  of  the  Leeds  Mecha- 
nics' Institution,  which  Lord  John  Russell 
distinguished  by  his  presence  in  the  Chair, 
will  henceforth  be  gratefully  kept  in  the 
memory  of  its  members  by  the  gracious 
act  of  Lady  Russell,  who  has  presented  to 
the  Institution  the  portrait  of  her  illus- 
trious husband,  accompanied  by  the  very 
kind  expression  of  feeling  quoted  in  the 
followinff  letter  from  the  Right  Hon.  M.  T. 
Baines,  M.P.,  to  the  President  of  the  Insti- 
tution, Mr.  James  Kitson : 

"Headingtey,  Jan.  3,  1853. 

"  My  Dear  Sir, — I  am  honoured  with  a 


commission  from  Lady  John  Russell  which 
I  have  the  greatest  possible  pleasure  in 
executing.  Her  Ladyship  writes — '  I  wish 
to  send  an  engraving  of  Lord  John  to  the 
Mechanics'  Institution  at  Leeds,  as  a  little 
memorial  of  his  visit,  and  as  a  token  of  the 
gratification  with  which  I  shall  ever  look 
back  to  the  hearty  welcome  he  met  with 
from  your  fellow-townsmen.  I  hope  it  will 
be  at  Leeds  by  New  Year's-day,  and  I  ven- 
ture to  trouble  you  by  directing  it  to  your 
care,  as  I  suppose  yon  will  be  there  for 
your  election.'  I  have  duly  received  the 
portrait,  and  I  now  beg  leave  to  place  it  in 
your  hands,  as  President  of  the  Mechanics' 
Institute.  I  am  convinced  that  the  mem- 
bers of  the  Institution  will  receive  very 
thankfully  this  gratifying  mark  of  her  Lady- 
ship's regard,  though  I  believe  they  require 
no  memorial  to  remind  them  of  the  honour 
of  Lord  John's  visit,  or  of  the  pleasure  and 
advantage  which  they  derived  from  his 
valuable  addresses.  Believe  me,  my  dear 
Sir,  yours  most  faithfully, 

"  M.  T.  Baines. 
"  Mr.  James   Kitson,  President  of  the 
Leeds  Mechanics'  Institution  and  Literary 
Society." 

At  a  meeting  of  the  Committee  of  the 
Institution  held  on  Tuesday  evening,  Mr. 
James  Kitson  in  the  Chair,  it  was  unani- 
mously resolved — **  That  Lady  John  Rus- 
sell be  respectfully  requested  to  accept  the 
best  thanks  of  this  Committee  for  present- 
ing to  the  Leeds  Mechanics'  Institution  an 
engraving  of  Lord  John  Russell — a  present 
highly  valuable  in  itself,  and  still  more  so 
in  their  estimation  as  a  memorial  of  the 
visit  with  which  his  Lordship  has  honoured 
the  Institution,  and  of  which  its  members 
and  friends  will  long  retain  a  grateful  re- 
membrance. That  the  Right  Hon.  M.  T. 
Baines,  M.P.,  be  requested  to  inform  Lady 
John  Russell  of  the  above  resolution." 


THE  TRADES  OF  BIRMINGHAM. 

The  screw  trade  is  unusually  brisk,  and 
good  workmen  are  in  requisition.  This 
branch  of  manufacture  now  affords  constant 
employment  to  about  1,500  pair  of  hands  at 
good  wages.  At  no  former  period  was 
screw-making  carried  on  with  greater  per- 
fection, or  larger  quantities  of  this  useful 
article  produced,  than  at  the  present  time. 
One  may  judge  of  the  rapidity  with  which 
screws  are  made,  from  the  fact  that  upwards 
of  2,000,000  gross  are  turned  out  annually, 
requiring  a  consumption  of  from  20  to  25 
tons  of  metal  per  week.  The  makers  at 
present  have  large  orders  on  their  books  for 
screws  of  all  sizes,  intended  chiefly  for  the 
United  States  and  the  European  continent, 
and,  in  fact,  every  part  of  the  world ;  for 
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Birmingham  screws,  like  pens  and  buttons, 
iind  their  way  all  over  the  habitable  globe. 

The  Digbeth  Battery  Company  are  still 
busily  employed  in  the  manufacture  of  tele- 
graph wire  for  foreign  lines,  and  also  tubing 
of  various  kinds  of  metal  and  dimensions. 
The  demand  for  this  description  of  work  for 
marine  boilers  is  now  more  extensive  than 
it  has  been  for  many  months  past,  attribu- 
table to  the  increase  of  shipping  at  home 
and  in  America ;  and,  notwithstanding  the 
extensive  produce  of  tubing  in  the  United 
Slates,  some  of  the  best  orders  on  the  ma- 
nufacturers' books  are  from  New  York. 

The  orders  from  Australia  still  pour  in, 
and  speculation  in  goods  for  that  colony  is 
most  extensive.  The  orders  for  iron  and 
tin  goods  for  the  above  market  are  large 
and  remunerative.  By  a  recent  arrival  from 
Australia,  Messrs.  Chubb,  the  lockmakers, 
received  an  order  for  a  number  of  iron 
rooms,  or  safes,  for  the  various  banks  of  the 
colony.  The  supply  of  gold  has  increased 
so  largely  as  to  render  it  necessary  for  the 
bankers  to  prepare  large  iron  rooms  for  its 
reception.  They  are  to  be  of  considerable 
dimensions,  weighing  about  seven  tons  each, 
and  protected  by  the  most  improved  lock, 
lliese  safes  will,  no  doubt,  be  made  at 
Messrs.  Chubb's  manufactory  at  Wolver- 
hampton. Great  activity  prevails  in  the 
lock  trade  at  Willenhall  and  Wednpsfield, 
and  the  demand  much  exceeds  the  supply. 
Locks  of  every  description  are  in  demand, 
and  orders  will  not  be  taken  by  the  makers 
at  the  low  prices  of  last  year. 

With  iron,  tin  plates  have  again  advanced, 
and  a  further  rise  in  the  price  of  copper  is 
threatened.  Manufacturerii  will  not  accept 
orders  at  present  prices  for  any  distant 
time.  A  manufacturer  o'  iron  wire,  in 
reply  to  an  order  for  100  riu-s  or  bundles, 
in  the  course  of  the  presc  iit  week,  replied 
that  the  price  would  be  '.  01,  higher,  and 
that  that  price  would  not  V  taken  two  days 
later.  In  the  meantime  tb.j  makers  of  arti- 
cles of  which  iron,  copper,  and  tin  consti- 
tute the  raw  materials,  com  aue  to  be  greatly 
inconvenienced,  and,  in  some  instances, 
business  is  almost  entirely  suspended. 

The  gun  trade  is  in  expectation  that,  in 
consequence  of  a  recent  decision  of  the 
Board  of  Ordnance,  the  Mini^  rifle  will  he 
superseded  by  an  improved  musket,  and 
that  they  will  be  favoured  with  fresh  con- 
tracts. 


A  NEW  IRON  AND  COAI.-FIELP. 

A  detailed  account  of  the  discovery  of  an 
extensive  coal-field,  and  of  beds  of  iron- 
stone, in  the  county  of  Leitrim,  Ireland,  is 
given  in  the  last  Number  of  the  Belfast 
Newt  Letter,  and  appears  to  indicate  a  new 


era  of  commercial  and  manufacturing  pro- 
sperity for  that  country.     It  appears  that 
about    three   miles   from    Drumkerin,   six 
from  Lough  Allen,  and  nine  miles  south  of 
Manorhamilton,  there   is  a  district  called 
Crevelea,  upon  which  operations  were  com- 
menced last  February  by  a  Scotch  company, 
for  the  purpose  of  making  pig-iron.    Their 
mineral  take  extends  to  the  sule  of  Lough 
Allen ;  but  their  present  openings  are  im- 
mediately in  the  district  just  named.      A 
gentleman  of  great  experience   as  a  civil 
engineer,  and  a  member  of  the  British  As- 
sociation, now  resident  in  Belfast,  has  just 
visited  the  scene  of  these  operations,  and 
from  a  brief  memoir  which  he  has  made  of 
what  he  observed,  the  following  extract  has 
been  taken.     He  says  : — '*  I  found  they  had 
the  coals  cropping  out  in  various  places, 
consisting  of  two  beds,   near   each  other, 
each  from  2 J  to  3  feet  in  thickness.      In 
proximity  to  these  they  have  two  strata  of 
ironstone,  the  one  in  balls  from  the  size  of 
an  orange  to  18  inches  in  diameter,  both 
most  easily  obtainable,  and  the  former  par- 
ticularly of  the  best  kind,  being  equal  (o 
any  stone  found  in  the  three  kingdoms,  and 
both  carbonates  of  iron,  from  which  two 
tons  of  the  calcined  stone  will  make  one  ton 
of  pig  iron.     The  coal  is  a  brilliant  black, 
of  the  utmost  value  as  to  its  coking  powers, 
as  v.'ell  as  equal  to  the  best  coals  of  South 
Wales  for  evaporating  steam,  and  singularly 
free  from  sulphur,  the  indication  of  which 
is  only  0*5  per  cent.     I  found  a  good  road 
made,  and   all  the  outlay  necessary  for  a 
blast   furnace.      An  engine  of  more  than 
100-horse   power,   and  the   ftirnace,  being 
heated,  was  to  be  able  to  charge  in  a  few 
days  ;  also  large  quantities  of  ore  calcined, 
and  coals  ready,  so  soon  as  the  furnace  was 
sufficiently  dry  to  use.     From  the  way  in 
which  the'coal  and  ironstone  are  obtainable, 
they  can  be  brought  to  the  furnace  at  about 
3s.  per  ton  ;  and,  looking  at  the  quality  and 
the  arrangements  altogether,  I  have  no  hesi- 
tation in  saying,  that  they  will  make  iron  as 
cheap,  if  not  cheaper,  than  in  either  Scot- 
land or  England ;  and  the  quality  of  their 
pig  iron  will  be  second  to  none,  since,  with 
similar  materials,  this  result  has  ever  been 
insured.     I  exi)ected  a  good  deal  from  what 
I  had  heard  before  visiting  the  place,  but  it 
went  beyond  my  expectations,  and  I  returned 
satisfied  that  it  only  requires  that  district  to 
be  opened  by  r.iilway  communicati  n  in  a 
very  few  years  to  make  Leitrim  ll;e  Staf- 
fordshire of  Ireland.      If  such    a   field   of 
mineral  wealth  were  known  to  exist  in  any 
part  of  England  which  had  no  such  means 
of  access,  I  am  quite  sure  a  very  short  tinne 
would  elapse  before   it  would   be  at   once 
developed,  and  its  riches  made  available.     I 
give  this  opinion  as  an  engineer  long  ac- 
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quainted  with  mineral  properties  iu  Eng- 
land, apd  having  no  interest,  personally,  in 
any  property  in  Leitritn." 

The  field  of  these  operations  is  not  very 
far  distant  from  the  Arigna  Company's 
works,  which  have  been,  unfortunately,  dis- 
continued, in  consequence  of  a  combination 
among  the  workmen.  The  value  of  the 
Arigna  ore  is  indisputable. 

ROTATORY  STORMS. 

The  following  views  respecting  the  phe- 
nomena of  storms,  whicji  we  fipd  in  a 
letter  to  the  Editor  of  the  Timesy  are  worthy 
of  attention,  and  will  be  read  with  interest : 

"  Sir, — Your  correspondent,  signing  him- 
self *  An  Observer '  of  the  recent  storm,  is 
most  likely  correct  in  his  supposition  that 
it  was  part  of  a  vast  rotatory  storm  or 
cyclone.  Between  the  8rd  of  January  and 
the  8th  of  February  last  year  there  followed 
each  other  in  grand  procession  no  fewer  than 
sixteen  gales  of  wind,  more  or  less  heavy, 
with  plenty  of  rain.  They  seemed  to  be  a 
succession  of  rotatory  storms,  and  the  dead 
caJms,or  lulls,  between  them  depended  upon 
our  being  at  that  moment  in  the  centre  of  the 
gjTations  of  wind.  The  temperature  was, 
of  course,  high,  and  spmetimes  oppressive 
for  }he  season  of  the  year,  for  these  storms 
brought  up  large  quantities  of  heated  air 
from  the  tropics  as  they  ascended  north- 
ward by  west.  These  gyrations  of  wind 
advance  with  a  right-shoulder  movement  or 
revolution  to  the  west,  and  that  this  is  cor- 
rect is  proved  by  the  wind  going  round  to 
the  north-west  as  the  gale  passes  northward. 
The  captain  of  the  ill-fa^d  Amazon  told 
Mr.  Neilson  (one  of  those  saved)  that  the 
wind  would  vter  round  to  the  north  with 
rain  in  the  morning,  which  came  to  pass. 
Considering  the  known  rate  at  which  these 
storms  travel,  the  area  of  their  revolution 
must  be  very  extensive,  since  they  continue 
blowing  south-west  for  six  hours  or  more, 
and  the  right-shoulder  movement  does  not 
reach  us  for  several  hours  afterwards  from 
the  north-west.  Thus,  in  the  midst  of  the 
continued  cold  weather  of  last  spring,  the 
sultry  weather  on  the  22nd  and  23rd  of 
March  was  probably  caused  by  our  being 
suddenly  in  the  centre  of  one  of  these  rota- 
tory storms,  for  the  foreign  news  informed 
us  that  about  this  very  time  an  unexpected 
tempest  swept  the  Adriatic  and  did  great 
mischief.  Tn  this  case  the  Adriatic  felt  the 
circumference  of  the  storm  of  which  we 
formed  the  centre^ 

"  I  am,  Sir,  yours,  &c.,  J.  A.  H. 

"  Brighton,  Jan.  8." 

THP  IRON  TRADE. 

.— I^ast  weet;  we  mentioned 


another  advance  of  20s.  per  ton  on  manu- 
factured iron ;  and  we  have  it  now  upon  the 
authority  of  an  extensive  maker,  that  in  all 
probability  a  further  rise  of  20s.  will  be 
declared  at  the  quarter-day,  which  will  be 
held  during  the  ensuing  week.  It  is  said 
that  less  than  13/.  per  ton  v/ill  not  be  suffi- 
cient to  stop  the  influx  of  orders.  Great 
difference  of  opinion  exists  as  to  the  cause 
of  this  unusual  excitement;  some  contend- 
ing that  it  is  the  result  of  legitimate  demand, 
while  others  attribute  it  in  the  outset  to 
the  speculation  which  took  place  some  few 
weeks  ago.  That  it  must  be  recollected 
was,  however,  confined  to  pig-iron,  parti- 
cularly in  the  Scotch  market,  and  when 
prices  were  at  the  lowest  ebb.  Now,  how- 
ever, almost  all,  if  not  all,  our  furnaces  are 
in  blast,  and  it  is  with  difficulty  that  orders 
are  taken  and  executed.  The  abundance  of 
money,  caused  by  the  importation  of  gold, 
has  no  doubt  in  some  degree  contributed  to 
the  present  activity  of  the  trade,  and  a 
writer  in  Arises  Oazette,  who  is  himself  con- 
nected with  the  iron  trade,  asserts  "  that 
there  is  a  good  and  sound  demand  for  both 
home  and  foreign  consumption  which  ex- 
ceeds the  amount  of  make,  leaving  out  spe- 
culative transactions ;  while  any  extension 
of  production  is  effectually  precluded  by  the 
scarcity  of  materials  for  a  time  amply  suffi- 
cient to  cool  all  unwarrantable  feeling.' 
The  Scotch  take  a  different  view  of  the 
question,  and  there  is  great  reason  to  fear 
that,  in  this  neighbourhood,  more  works 
will  be  put  on  than  will  ultimately  be  re- 
quired to  execute  the  demands  of  this  and 
foreign  countries.  The  experience  of  past 
years  renders  people  apprehensive  of  simi- 
lar disasters,  but  even  the  events  of  1845  do 
not  appear  to  operate  as  a  caution  against 
probable  reverses. 

Scotland, — Mr.  Thorburn's  Circular  re- 
ports as  follows  on  the  Scotch  Iron  trade : 
— "The  year  1852  will  be  ever  memorable 
in  the  annals  of  the  iron  trade.  After  four 
years  of  unparalleled  depression — prices 
fluctuating  from  the  beginning  of  isis  till 
the  spring  of  1852,  between  478.  6d.  and 
3()s.  6d. — has  followed  an  unprecedented 
reaction — a  period  of  extraordinary  activity 
— a  rapid  advance  of  fully  one  hundred  per 
cent.,  and  that,  too,  in  the  face  of  an  in- 
creasing production,  and  an  accumulating 
stock.  In  1847  I  wrote—'  It  is  to  be  feared 
that  if  the  price  should  advance  above  858., 
the  export  of  iron,  which  was  considerable 
last  year,  while  prices  we^e  under  75s.,  will 
get  a  check.  An  accumulation  of  stock 
would  thus  follow,  as  in  1845.'  The  stocks 
of  270,000  tons  in  the  stores  of  warehouse- 
keepers,  and  180,000  tons  in  the  stores  of 
the  iron-masters,  are  chiefly  held  by  Eng- 
lish dealers  and  speculators,  as  was  the  case 
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in  1845,  when  parchaset  then  made  realised 
within  one-ana-thirty  months,  at  a  fidl  of 
3L  per  ton,  entailing  a  loss,  on  one  house 
alone,  of  upwards  of  100,000/.  Though  the 
stock  in  Scotland  is  augmented  90,000  tons, 
the  aggregate  stock  throughout  the  world  is 
considerahly  diminished.  But  the  scarcity 
of  tonnage  and  high  rates  of  freight,  which 
will  undouhedly  prevail  all  this  year,  com- 
bined with  the  doubled  cost  of  the  article, 
must  tend  to  stimulate  the  production,  and 
enhance  the  profits  of  the  iron-masters  in 
England,  the  United  States,  and  Continen- 
tal Europe.  Hence  our  home  consumption 
and  foreign  exports  will  decline,  as  in  the 
years  wherein  the  prices  ruled  between  708. 
and  80s.  The  average  value  per  week  of  the 
whole  make  of  pig-iron  in  Scotland  was  in 
1880,8,0001.;  1840,22,0002.;  1845,85,000/.; 
1850,25,000/.;  1851,  29,500/.— and  at  75s. 
per  ton,  it  is  now  56,250/.  per  week.*' 

OUugow  Pig'Inm  Market, — Gkugow.  Jan. 
8. — Since  the  1st  inst.  pig-iron  has  been 
quiet,  and,  influenced  by  the  advance  in 
Uie  rate  of  discount  by  the  Bank  of  Eng- 
land,  prices  have  tended  downwards.  To- 
day we  have  had  a  very  inactive  market  i 
very  little  being  offered  or  wanted,  prices 
may  be  considered  nominal.  Warrants,  at 
72s.  6d.  cash ;  No,  1,  728.  6d. ;  No.  3,  72s. ; 
No.  1.  Gartsherrie,  738.  against  bills  of 
lading. 

Awurica, — By  the  Royal  Mail  steamship 
4frie<h  which  arrived  at  Liverpool  on  Sun- 
day night  with  advices  from  New  York  to 
the  29th  ult.,  we  learn  that  the  market  for 
Scotch  pig  is  exceedingly  firm,  and  higher 
prices  are  now  demanded,  500  to  600  tons 
sold  at  80  dollars,  and  small  lots  at  31  dols. 
to  32  dols.  50c.,  6  months ;  and  100  tons 
of  Irish  wrought  scrap,  36  dols.,  less  4  per 
cent  for  cash.  Common  English  bars  are 
held  at  (^  dols. ;  and  refined,  72  dols.  50c. 
to  75  dols. 


THE  TIMBER  TRADE.— 1852. 

The  various  circulars  just  issued  by  the 
houses  engsged  in  the  timber  trade  repre- 
sent it  to  have  been  one  of  unexampled 
prosperity  during  the  past  year.  A  greatly 
mereased  amount  of  business  was  trans- 
acted, and  prices  having  risen  considerably, 
large  profits  were  realisied.  This  improve- 
ment, it  is  satisfactory  to  find,  did  not  arise 
in  consequence  of  speculation,  but  from  a 
bcmA  Jide  increase  in  the  consumption  of 
wood,  and  consequently  the  business  trans- 
acted was  of  a  legitimate  character.  The 
causes  which  led  to  this  increase  are  chiefiy 
the  extraordinary  activity  displayed  in  the 
various  private  dockyards  in  England  and 
in  the  Clyde,  and  the  great  demand  for 
wood  suitable  for  building  purposes ;  but  in 


all  departments  of  the  timber,  or,  more  cor- 
rectly  speaking,  the  wood  trade,  the  greatest 
activity  prevailed  throughout  the  past  year. 

The  trade  between  England  and  Sweden 
has  undergone  some  important  changes. 
By  the  reduction  of  the  import  duty  a  large 
quantity  of  cheap  wood  has  been  received 
and  eagerly  bought  up,  which  led  a  great 
Jiumber  of  minor  ports  In  both  Sweden 
and  Finland  to  send  cargoes  to  this  coun- 
try.  From  Sweden,  985,000  pieces  of  deal 
had  been  imported,  against  547,000  in  1851 ; 
and  86,000  battens,  against  44,000  in  1851. 
From  Finland  the  increase  had  not  been 
quite  so  extensive — 855,000  pieces  of  deals, 
and  186, 000  battens,  against  239,000  of  the 
former,  and  140,000  of  the  latter,  in  1851, 
had  been  imported. 

With  Norway  the  trade  was  also  active, 
though  not  to  so  great  an  extent  as  with 
Sweden  and  Finland.  As  regards  Russia, 
Prussia,  and  the  Baltic,  there  had  been  a 
falling  off  in  the  imports.  The  Canadian 
trade  was  active,  and  the  imports  of  pine 
wood  had  been  double  those  of  the  two  pre- 
ceding years.  With  regard  to  Quebec  oak 
timber,  the  trade,  on  the  contrary,  was  de- 
pressed  throughout  the  past  twelve  months, 
and  some  of  the  stock  of  1851,  which  cost 
6/.  per  load,  still  on  hand,  is  now  to  be  had 
at  4/.  10s.  From  Nova  Scotia  and  New 
Brunswick  the  trade  in  birch  timber  has 
greatly  improved,  and  the  imports  were  con- 
siderably  in  excess  of  those  of  1851. 


TRIAL    TRIPS    OF    THE 
"IMPERIEUSE." 

At  ten  minutes  before  2  o'clock  on  Mon- 
day afternoon,  the  ImpMetue,  having  pre- 
viously got  her  steam  up,  steamed  out  of  the 
basin  by  back  turns  of  her  screw,  and  on 
entering  the  river  immediately  started  for 
her  trial  trip ;  the  screw  almost  getting  up 
to  full  speed  at  starting,  and  on  prooe^ing 
down  the  river  the  engines  worked  remark- 
ably well,  making  up  to  68  revolutions  per 
minute  with  the  greatest  ease,  and  causing 
her  to  leave  the  Monkey  and  Afneo/k  steam- 
vessels,  sent  to  attend  her,  far  behind.  Cap. 
tain  Watson,  with  all  the  officers,  was  on 
board,  and  Captain  Hood,  R.N.,  with  Lieu- 
tenant Robertson,  of  the  steam  department 
afloat  at  Woolwich ;  Mr.  Dinnen,  inspector 
of  steam  -  machinery  afloat ;  Mr.  Taplin, 
second  assistant  to  the  chief  engineer  at 
Woolwich  Dockyard ;  Mi.  John  Penn,  Mr. 
Mathew,  and  Mr.  Hartree,  of  the  firm  of 
John  Penn  and  Son,  the  constructors  of  her 
engines  of  360  horse-power,  on  the  "  trunk  " 
principle  patented  by  that  firm,  and  so  sue- 
cessiul  in  the  Arrogant  steam-frigate ;  and 
Mr.  F.  P.  Smith,  long  connected  with  the 
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introduetioii  of  the  screw-propeller  into  the 
BATftl  ■errioe. 

The  ImpMnm  went  down  the  river  in 
fine  style,  and  ultimately  left  the  Mmkeff 
and  4fnem.  far  out  of  sight  On  testing 
her  speed  at  the  measured  mOe,  itwss  found 
to  be  upwards  of  10|  knots  per  hour,  the 
engines  working  most  satisfaetorily  without 
the  slightest  symptom  of  heating  or  any- 
thing going  wrong.  On  casting  anchor  below 
GraYesend  all  onhoard  were  much  gratified 
at  the  manner  in  which  she  was  brought 
up ;  as,  notwithstanding  her  size,  she  ap- 
pears as  manageable  as  a  small  boat.  A 
glance  would  at  once  aflfbrd  cTidence  that 
she  is  a  most  powerful  vessel,  with  ample 
room  to  mount  and  work  with  freedom  guns 
of  the  largest  calibre. 

Her  armament  will  consist  of  eight  guns, 
each  9  feet  in  length,  and  weighing  %S  cwt, 
with  an  8-inch  We,  and  twenty-two  82- 

Kunders  of  56  cwt,  and  9  feet  6  inches 
ig  each.  On  the  upper  deck  she  will  have 
one  pivot  gun  of  95  cwt,  and  10  feet  in 
length,  for  68-pound  shot,  or  10-inch  shell 
(already  mounted);  two  8-inch  guns  of 
65  cwt  each,  and  eighteen  32.pounders  of 
45  ewt  each,  and  8  feet  6  inches  long  each. 

Captain  Watson  is  very  popular  in  the 
service,  and  has  had  the  ofSet  of  many  men, 
but  he  has  declined  them,  so  as  not  to  pre- 
▼ent  other  officers  completing  their  crews, 
as  be  has  no  doubt  of  being  able  to  man  his 
ship  with  the  greatest  ease  by  the  time  she 
is  ready  for  sea.  A  number  of  his  best 
hands  joined  the  ship  at  Chatham,  for  which 
port  she  left  Oravesend  at  daylight  on  Tues- 
day; but  previous  to  going  up  uie  Medway, 
she  will  be  tried  several  runs  between  the 
Nore  and  Mouse  Lights,  to  test  her  speed  in 
deep  water. 

On  the  following  day  the  ImpMeute  had 
her  steam  up  again  shortly  after  7  o'clock, 
and  having  heaved  her  anchor,  started  on  a 
further  trial  trip  between  the  Nore  and 
Mouse  Lights,  in  the  deep  water  of  that 
channel.  She  soon  left  the  Momkey  and 
Jfrieam  steam-vessels  far  behind,  to  the  sur- 
prise of  the  crews  of  the  numerous  craft  on 
the  river.  She  arrived  at  the  Nore  at  S5 
minutes  past  9,  and  finished  her  trial,  run- 
ning the  distance  of  15  knots  and  200  yards 
from  the  Nore  Light  to  the  Mouse  Light 
and  back,  at  18  minutes  past  11, — showing 
a  speed  of  8*927  knots  against  the  tide, 
whiiBh  ran  very  strong,  and  a  speed  of 
12*420  with  the  tide,  but  against  a  double 
reef  topsail  breese.  The  average  of  the  run 
out  and  back  to  the  Nore  was  consequently 
10*678  knots  per  hour;  the  number  of 
strokes  of  the  engines,  as  counted  by  a  ma- 
chine in  operation  during  the  whole  trial, 
was  67*7  per  minute,  and  an  equal  number 
of  revolutions  of  the  screw-propeller,  16  ft. 


6  inches  in  diameter,  and  having  a  pitch  of 
16  feet  The  draught  of  water  of  the  /m- 
perieuse  during  the  trial  was  16  feet  forward 
and  18  feet  3  inches  aft. 

After  the  trial,  the  Imperieuse  was 
steered  for  the  Medway,  and,  having  taken 
on  board  a  pilot  sent  out  by  the  Admiral 
from  the  port  of  Sheemess,  she  proceeded 
up  that  river,  and  arrived  under  the  sheer 
hulk  at  Chatham  at  5  minutes  past  1  o'clock, 
P.M.,  where  one  of  her  masts  and  her  bow- 
sprit were  suspended  in  mid-air  ready  to  be 
put  on  board.  It  is  worthy  of  remark,  as 
unexampled  in  any  previous  trial  of  engines 
for  the  first  time,  that  there  was  not,  from 
the  moment  the  ImpMetue  left  Woolwich 
until  she  arrived  at  Chatham,  an  engineer's 
stoppage  for  one  second  to  adiust  any  of 
the  screws  or  other  parts  of  the  engines. 
Everything  worked  so  satisfactorily  that 
the  few  adjustments  required  were  per- 
formed  with  the  greatest  ease  while  at  full 
speed.  The  only  times  the  engines  had  to 
be  eased  was  when  the  numerous  vessels  in 
the  river  could  not  get  out  of  her  way. 


Photographic  Society, — A  Committee  wa^t 
formed  early  in  the  spring  of  last  year,  with 
a  view  to  the  establishment  of  a  photogra- 
phic society,  but  the  existence  of  patent 
rights  prevented  the  object  from  being  carried 
out  at  that  time.  The  discussion,  however, 
which  took  place  on  the  subject  between 
Mr.  Fox  Talbot  and  the  Committee,  and  the 
appeal  made  to  that  gentleman  by  the  pre- 
sidients  of  the  Royal  Society  and  the  Royal 
Academy,  induced  him  to  abandon  them, 
and,  with  a  slight  exception,  to  leave  the 
act  unfettered.  This  obstacle  being  removed, 
the  Committee  have  resumed  their  labours ; 
and  it  is  understood  that  nearly  200  persons 
have  given  in  their  names  as  desirous  to  join 
the  society,  and  that  a  meeting  will  shortly 
be  called  to  launch  it,  and  elect  its  officers. 
It  is  intended  to  hold  meetings  once  a  fort- 
night during  the  first  year  of  its  formation, 
when  communications  will  be  read,  speci- 
mens exhibited,  and  discussion  ensue  on 
subjects  and  novelties  connected  with  the 
art  Probably  a  laboratory  will,  in  time, 
be  established,  where  experiments  may  be 
carried  on  and  processes  tested.  A  gallery, 
too,  of  photographic  pictures  will  doubtless 
form  part  of  its  proceedings,  and  remain 
open  during  the  usual  seasons,  when  the 
progress  of  the  art  will  be  shown  from  year 
to  year.  The  subscription,  it  is  said,  is  to 
be  one  guinea  annually,  with  an  enttance- 
fee  of  one  guinea.  The  bringing  together 
individuals  who  have  hitherto  been  working 
at  the  art,  in  ignorance  of  what  each  was 
doing,  cannot  fail  to  assist  in  its  develop- 
ment.— Journal  rf  the  Society  rf  Arte. 
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ROYAL  GPOGI^APHICAL  SOCIETY. 

On  Monday  evening  a  meeting  of  the  mem- 
bers of  the  Royal  Geographical  Society 
was  held  at  the  Royal  Institution,  Albe- 
marle-street, — Sir  Roderick  Murchison  in 
the  chair. 

Captain  Allen,  R.N.,  read  a  paper  on  the 
feasibility  of  cutU^ig  a  panal  between  ^he 
Gulf  of  Akaba  and  the  Dead  Sea.  The 
paper  was  principally  dc^ot6<^  ^^  ^^  attempt 
to  accQunt  for  numerous  appearances  of 
sudden  and  violent  drain ings  on  the  sides  of 
the  basin  of  the  Pead  Sea.  The  Dead  Sea, 
as  is  known,  is  upwards  of  1,300  feet  below 
the  Mediterranean— a  fact  which,  although 
known,  has  not,  according  to  Captain  Allen, 
been  satisfactorily  accounted  for.  He  made 
certain  observations  during  his  travels  along 
its  shores,  and  had  come  to  the  conclusion 
that  the  Gulf  of  Akaba,  at  the  north-eastern 
point  of  the  Red  Sea,  was  at  some  distant 
period  connected  with  the  Dead  Sea, 
although  the  channel  is  now  filled  up,  either 
by  a  gradual  upheaving  of  th«  land,  by  the 
growth  of  coral,  by  deposit  of  sand  and 
gravel  thrown  up  by  the  sea,  or  by  the  sand 
of  the  desert  The  tract  of  country  between 
the  Gulf  of  Akaba  and  the  Dead  Sea  does 
not  seem  as  yet  to  have  been  very  satis&c- 
torily  surveyed,  but  Captain  Allen  con- 
cludes that  the  Dead  Sea  was  also  originally 
connected  with  the  Mediterranean,  the  Lake 
of  Tiberias  being  one  of  the  links  of  the 
chain,  and  that  by  evaporation  the  inter- 
vening district  was  dried,  and  by  upheavals 
or  otherwise,  barriers  made,  which  have  now 
divided  what  might  have  been  an  unbroken 
sea,  into  a  series  of  lakes. 

A  vote  of  thanks  was  passed  to  Captain 
Allen  for  his  valuable  communication,  and 
another  to  Sir  Roderick  Murchison,  after 
which  the  Meeting  terminated. 


SOCIETY  OF  ARTS. 

The  sixth  ordinary  meeting  of  the  So- 
ciety of  Arts  was  held  on  Wednesday  last 
in  the  great  room  of  the  Society's  house, 
John-street,  Adelphi,  James  Meadows 
Rendel,  Esq.,  F.R.S.,  Vice-president,  in 
the  Chair. 

The  usual  routine  business  having  been 
commenced,  Mr.  C.  Shepherd,  Jun.,  read 
a  paper  "On  Improvements  in  Electric 
Clocks,  and  the  Means  of  Working  the 
Greenwich  Time  Signals." 

The  author  divided  the  subject  into  two 
parts.  In  the  first,  he  gave  a  short  history 
of  the  application  of  electrcmagnetism  to 
horological  purposes,  with  an  account  of 
recent  improvements;  and  in  the  second, 
the  clocks  which  have  been  constructed  for 


the  Royal  Observatory,  and  t)ie  arrange- 
ments which  are  there  made  for  trapsfuittf^g. 
Greenwich  time-signalS|  and  dropping  time- 
balls,  were  described. 

The  principles  and  i^ctioa  of  the  pen4u> 
luiji  were  well  known.  If,  for  instance,  fk 
weight  suspended  by  ^  cord  were  set  swing- 
ing,  it  would  be  found  that  whether  its 
vib^Ations  were  long  or  short,  they  would 
be  performed  i^  very  nearly  the  same  space 
of  time.  This  was  termed  the  "  isochrpnism*' 
of  the  pendulum,  and  depended  entirely  o^ 
its  free  motion.  If,  however,  \n  making  the 
arrangement^  fpr  transmitting  the  sustain- 
ing power  to  the  pendulumj  a  resistance 
had  to  be  overcome  at  the  end  of  its  vibra- 
tions, the  motion  would  no  longer  be  iso- 
chronous,  but  would  gain  in  the  long  arcs. 
If  the  power  applied  to  the  pendulum 
varied,  so  as  to  increase  or  diminish  its 
vibrations,  the  clock  would  vary  in  time ; 
while  if  the  power  were  invariable*  then  the 
iaochronism  of  the  pendulum  would  be  of 
no  consequence,  because  the  vibrations 
would  never  alter  iA  length.  To  make  4 
clock,  then,  that  would  measure  time  with 
moderate  accuracy,  one  pf  two  points  must 
at  any  rate  be  attained ;  either  the  pendu- 
lum must  be  isochronous,  ox  the  power 
perfectly  equal:  and  in  a  perfect  time- 
keeper the  pendulum  should  be  isochronous, 
and  the  power  equal. 

Soon  after  the  discovery  of  the  4iy  pila 
by  De  Luc,  the  electrical  attraction  and 
repulsion  of  that  instrument  was  applied,  as 
a  motive-power,  to  light  pendulums,  many 
continuing  to  act  for  months  together.  In 
1815,  Zamboni  adopted  a  mechanical  con- 
trivance to  the  pendulum,  by  which  a  trai^ 
of  wheels  was  kept  in  mption,  and  thus 
made,  it  is  believed,  the  first  clock  in 
which  electricity  was  the  only  motive-power 
employed,  though  it  more  resembled  a  phi- 
losophical toy  than  a  clock.  In  18)9,  the 
discovery  by  Oersted  of  the  influence  of  an 
electric  current  on  a  magnetic  needle, 
opened  a  new  field  for  inquiry,  and  many 
important  applications  were  proposed,  among 
which  the  electric  telegraph  stood  pre-emi- 
nent. Another  result  of  the  discovery  of 
Oersted  was  the  electro-magnet.  That  was 
the  power  of  conferring  upon  a  bar  of  sof^ 
iron  any  degree  of  magnetism  by  the  circu- 
lation of  an  electric  current  around  it,  and 
that  thuje  magnetic  energies  ceased  the 
moment  the  electric  current  ceased.  The 
attractive  fores  of  an  electro-magnet  upon 
a  sod  piece  of  iron,  which  enabled  it  to  lift 
and  drop  a  weight,  raise  and  depress  a 
loaded  lever,  or  bend  and  release  a  spring, 
caused  a  number  of  machines  to  be  made, 
in  which  this  power  was  used  as  a  prime 
mover.  Another  result  of  the  discovery  was 
exhibited  in  so  arranging  the  electro-mag- 
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ne»  th»t  their  poles  might  be  alternately 
in? trted ;  md  thu$  the  adjacent  permanent 
magnets  might  be  acted  upon  by  attractiqn 
and  repulsion  alternately. 

In  the  year  1837,  Professor  Wheatstone 
ob^iined,  in  eoi\j unction  with  Mr.  Cooke,  a 
patent  for  elettrip  telegraphs,  in  which  was 
includeid  an  iastrument  for  exhibiting  the 
letters  of  the  alphabet  in  succession  in  an 
opening  made  in  the  dial-plate,  the  letters 
heing  arranged  round  the  rim  of  a  disk.  Qr 
a  hand  was  made  to  point  to  the  letters 
arranged  round  the  dial,  the  circi^it  being 
made  and  broken  by  hand.    }t  occurred  to 
Professor  Wheatstone,  and  was  pointed  out 
by  him  to  several  gentlemen  who  inspected 
his  telegraph,  among  others  to  the  Astro- 
nomer   ^yal,   that  if   the  apparatus    for 
ntaking  ^d  hreaking  contact  were  moved 
by  a  clock,  and  iigures  were  substituted 
for  the  letters  on  the  dia)  of  a  telegraph,  the 
telegraph  would  then  become  a  clock,  each 
movement  of  the  seconds'  hand  of  the  ori- 
ginal   clock    producing    a    corresponding 
motion  in  the  electro-magnetic  clock.  This 
was  carried  out  by  Mr.  Dent,  in  the  year 
)S40,  when  the  clock  was  exhibited  in  the 
rooms  of  the  Royal  S^ociety,  and  Professor 
Wheatstone  read  a  paper  on  the  subject 
containing  many  most  important  sugges- 
tions.   In  the  succeeding  year  Mr.  Bain 
applied  for  a  patent^  for  improvements  in 
the  application  pf  motive  power  to  clocks, 
in  which  he  specified  a  method  of  applying 
electro-magnetism  to  that  purpose,  almost 
identical  with  the  letter  telegraph  just  men- 
^oned.      In   1843  Mr.  Bain    obtained    a 
seeond  patent  for  improvements  in  electric 
telegraphs  and  the  measurement  of  time. 
In  this  patent  an  ingenious  method  was 
described  for  communicating  motion  to  the 
pendulum  by  electric  currents  of  very  low 
wtensity.    To  the  lower  extremity  of  the 
pendulum-rod  a  coil  of  cooper  wire  was 
attached,  the  hole  in  the  reel  on  which  the 
wire  was  wound  being  of  such  a  size  as  to 
allow  it  to  vibrate  freely  over  the  poles  of 
two  permanent  bar  magnets,  but  without 
touching  them-     The  galvanic  circuit  for 
exciting  the  eoil  of  wire  was  made  and 
broken  at  the  proper  intervals  by  a  sliding 
bar  of  metal,  pushed  to  and  fro  by  an  arm 
projecting  from  the  pendulum  as  ityibrated. 
This  sliding  bar  or  break  was  so  arranged 
that  when  pushed  to  the  right  the  circuit 
was  complete,  and  when  pushed    in    the 
opposite  direction  the  circuit  was  broken. 

The  pendulum,  having  arrived  at  its  ex- 
treme motion  to  the  right,  returned  in  the 
contrary  direction  by  its  own  gravity,  being 
at  the  saipe  time  urged  in  that  direetion  by 
the  magnetic  action  of  the  coil  of  wire  on 
the  permanent  magnets.  Having  completed 
its  ^bration  to  the  left,  the  pendulum  again 


ipoved  the  break)  thereby  breaking  the  con- 
tact on  which  the  transmission  of  the  gal- 
vanic current  depended.  The  coil  npw 
ceasing  to  act  npon  the  magnets,  the  pen- 
dulum returned,  and  in  doing  so  re-made 
the  contact,  and  received  a  push  from  the 
magnets ;  and  so  on  at  each  vibration.  The 
necessary  wheel -wor^L  for  carrying  the 
hands  was  moved  by  the  pendulum,  one 
tooth  of  the  seconds'  ^^heel  being  pushed 
forward  at  eaph  vibration.  This  method  of 
actuating  a  pendulum  had  been  found  defi- 
cient. In  the  first  place,  the  pendulum  was 
not  isochronous,  nor  did  it  oscillate  without 
resistance,  as  it  had  to  move  the  slide-break 
at  each  vibration.  Secondly,  the  power  was 
unequal,  as  the  impulse  given  to  ^he  pendu- 
lum depended  op  the  varying  power  of  the 
battery,  which,  being  applied  directly  to  the 
pendulum,  produced  a  corresponding  varia- 
tion  in  its  vibrations.  Such  an  arrangement 
was  therefore  very  imperfect,  and  the  per- 
forinance  of  a  clock  so  constructed  could 
not  be  depended  on. 

At  this  time  Mr.  Appold  proved  experi- 
mentally,  that  a  slight  alteration  in  the 
quantity  of  electricity  produced  9k  great 
difference  in  the  rate  of  the  clock  ;  and  by 
the  application  of  a  pew  form  of  break, 
which  kept  the  pendulum  more  nearly  to 
one  length  of  vibration,  had  m^ch  im- 
proved its  performance.  About  seven  years 
ago,  Mr.  Shepherd's  attention  was  directed 
to  the  application  of  electro-magnetism  as 
a  motive  power  for  clocks;  and  the  idea 
occurred,  of  causing  an  electro-magnet  to 
raise  a  weight,  or  bend  a  spring  to  a  certain 
fixed  extent  at  each  oscillation  of  the  pen- 
dulum ;  and  to  employ  the  weight,  or  the 
elasticity  of  the  spring,  to  impart  the  ne- 
cessary impulse.  By  these  means  the  con- 
tinually varying  force  of  the  electro-magnet 
would  be  regulated  exactly  by  the  amount 
of  power  which  the  pendulum  required  to 
continue  its  motion.  In  this  arrangement 
the  electro-magnet  perfonned  only  a  se- 
condary part,  and  the  irregularities  to  which 
it  was  sul^ect  were  of  no  consequence. 

The  arrangement  which  had  been  made 
at  the  Royal  Observatory,  Greenwich,  at 
the  Tonbridge  Station  of  the  South-Eastern 
Railway,  and  several  other  places,  was  then 
described.  A  hrass  ^racket  was  Ijxed  on 
the  bed-plate,  to  the  left  of  the  pendulum- 
rod,  into  tl  e  lower  part  of  which  the  pivot 
of  a  small  axis  was  introduced.  To  this 
axis  two  levers  were  fixed  at  right  angles  to 
each  other,  the  one  horizontal,  the  other  ver- 
tical. Qn  the  horizontal  arm  there  was  a 
small  sliding  weight  for  giving  the  impulse 
to  the  pendulum.  The  pivot  of  another 
axis  was  introduced  at  the  top  of  the 
bracket,  and  this  also  carried  two  levers  at 
right  angles  to  each  other,  the  horizontal 
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lerer  haTing  a  sort  of  Utch-shmped  point, 
and  forming  what  it  technically  called  the 
"  detent"  The  relatiye  positions  of  this 
latch-pointed  lever,  and  tne  point  of  the 
perpendicular  lever  on  the  lower  axis,  were  so 
ai^usted  that  when  the  horizontal  weighted 
lever  was  raised,  the  point  of  the  vertical 
lever  should  pass  the  latch-shaped  point  of 
the  detent,  and  he  held  hy  it  until  the  de- 
tent was  raised.  Two  projecting  points, 
attached  to  the  pendulum-rod,  were  so  ad- 
justed, that  when  one  of  them,  called  the 
"discharging  point,"  pressed  against  the 
vertical  lever  so  as  to  raise  the  detent,  the 
other,  or  "  impulse  point,"  would  be  almost 
in  contact  with  the  vertical  arm  of  the 
weighted  lever,  or  just  in  the  position  to 
receive  the  impulse.  A  compound  lever 
was  €0  arranged  that  one  end  carried  an 
iron  keeper  over,,  the  poles  of  an  electro- 
maipet,  while  the  other  was  beneath  the 
horizontal  weighted  lever,  so  that  when  the 
magnet  was  excited,  the  motion  of  the  lever 
to  which  the  keeper  was  attached  raised  the 
weighted  lever,  and  locked  it  on  the  latch- 
point  of  the  detent.  The  contact  on  which 
the  transmission  of  the  galvanic  current 
through  the  coils  of  the  electro  -  magnet 
depended  was  made  and  broken  by  the  pen- 
dulum touching  a  platinum  spring  each 
time  it  moved  to  the  right. 

The  action  was  as  follows : — The  pendu- 
lum moving  to  the  right  touched  the  break- 
spring,  thereby  completing  the  galvanic 
circuit  through  the  coils  of  the  electro- 
magnet, which,  by  its  attraction,  moved  its 
keeper  and  also  the  lever  to  which  it  was 
fix^  This  motion  lifted  the  impulse 
lever,  which,  passing  the  latch-point  of  the 
detent,  could  not  return.  The  pendulum 
now  moved  to  the  left,  and  breaking  contact 
with  the  break-spring,  the  electricity  could 
no  longer  pass ;  the  electro-magnet  re- 
leased  its  keeper,  which  was  immediately 
withdrawn  from  it  by  a  counterpoise  weight, 
leaving  the  impulse  lever  held  by  the  de- 
tent. As  the  pendulum  continued  its  mo- 
tion to  the  left,  the  discharging  point 
pressed  against  the  perpendicular  lever  and 
lifted  the  detent.  The  perpendicular  arm 
of  the  impulse  lever  was  then  immediately 
brought  in  contact  with  the  impulse  point 
by  the  gravitation  of  the  weight  on  the  hori- 
zontal lever.  As  the  pendulum  again 
moved  to  the  right,  the  impulse  lever  fol- 
lowed  it,  and  pressed  it  gently  in  that  direc- 
tion,  wiUi  a  power  depending  on  the  magni- 
tude of  the  weight  At  the  completion  of 
the  vibration  to  the  right,  the  pendulum, 
touching  the  contaet-spring,  again  caused 
the  electro-magnet  to  raise  Uie  impulse 
weight ;  and  on  moving  to  the  left,  it  lifted 
the  detent  and  received  another  impulse. 
As  this  action  would  continue  as  long  as 


the  battery  retained  sufficient  power  to 
cause  the  electro-magnet  to  raise  the  im- 
pulse weight,  it  was  evident  that  the  pendu- 
lum would  receive  a  perfectly  reguLsr  im- 
pulse  each  vibration,  totally  independent  of 
the  power  of  the  battery  employed,  and 
would  be  kept  at  one  constant  arc  of  vibra- 
tion with  the  most  unerring  precision. 

The  connection  of  the  pendulum  with  the 
necessary  wheels  for  carrying  the  hands  to 
indicate  the  time  on  dials,  and  the  method 
of  moving  one  or  more  such  arrangements 
sympathetically  with  the  motion  of  the  pen- 
dulum was  next  described.    After  making 
many  experiments,  the  author  proved  that 
by  far  the  best  arrangement  for  moving 
distant  clocks  by  galvanic  currents  was  to 
use  the  attractive  and  repulsive  forces  of 
two    electro-magnets,    exerted    simultane- 
ously on  the  opposite  ends  or  poles  of  per- 
manent bar  magnets.    The  clocks  consisted 
of  a  small  frame  of  brass,  into  which  the 
pivots  of  the  ordinary  wheels  for  reducing 
the  motion  of  the  seconds'  wheel  to  that  of 
the  hour  and  minute   hands  were    intro- 
duced;  two  electro-magnets,  one  on  each 
side,  being  also  fixed  to  it    An  axis  at  the 
upper  part  of  the  frame  had  two  or  more 
permanent     bar-magnets    fixed    at    right 
angles  to  it,  in  such  a  position  that  their 
poles  should  be  immediately  over  those  of 
the  electro-magnets ;  and  on  the  same  axis 
were  fixed  what  are  called  the  "pallets," 
consisting  of   two  arms,  having  inclined 
planes  at  their  extremities,  which  being 
pushed  alternately  against  the  teeth  in  the 
seconds'  wheel,  caused  it  to  revolve,  step  by 
step,  and  so  communicate  motion  to  the 
tram  of  wheels,  and  consequently  to  the 
hands.     If  an  electric  current  were  trans- 
mitted through  the  coils  of  the  electro- 
magnets,  so  as  to  cause  one  side  of  the 
clock-frame  to  attract  the  permanent  mag- 
nets,  while  the  other  repelled  them,  the 
axis  on  which    the    magnets  were    fixed 
would  make  a  partial  revolution,  and  the 
pallets  acting  on  the  seconds'  wheel  would 
drive  it  forward  one  step  or  second.     If  the 
direction  of  the  electric  current  were  now 
reversed,  it  would  cause  the  bar  to  make 
another  oscillation;   and  so  on  each  time 
the  current  was  reversed.    The  reversing  of 
the  direction  of  an  electric  current  was  beet 
efibcted    by  employing  two  batteries.    A 
wire  from  the  positive  pole  of  one  battery, 
and  one  from  the  nesative  pole  of  the  other 
were  soldered  together,  and  after  passing 
round  the  coils  of  the  electro-magnets,  ter- 
minated at  the  pendulum. 

The  author  had  clocks  of  this  description 
in  operation  for  several  years.  A  pendulum 
and  two  dials,  fixed  at  the  Electric  Tele- 
graph Station  at  Tonbridge,  were  set  to 
Greenwich  mean  time  on  the  12th  of  April 
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last,  and  on  comparing  them  on  the  2l8t  of 
Angut,  they  were  foond  to  be  only  21 
seconds  fiut  From  this  time  their  rate 
was  taken  daily ;  and  on  the  1st  of  October, 
after  seven  months'  uninterrupted  action, 
they  were  only  8  seconds  fast.  The  author 
belvered  that  the  performance  of  these 
eloeks  might  still  bie  improved  by  giving 
the  impulse  to  the  pendulum  in  the  middle 
of  Its  vibrations,  and  by  using  water  for 
completing  the  circuit  instead  of  springs. 
To  accomplish  this,  advantage  had  been 
taken  of  the  slowness  of  action  of  an  electro- 
magnet, and  a  peculiar  form  of  remontmr 
escapement,  superior,  both  theoretically 
and  practicaUy,  to  that  generally  in  use, 
had  been  adopted  with  success  at  the  Royal 
Observatory,  and  was  much  approved  by 
the  Astronomer  RoyaL 

The  author  next  proceeded  to  describe 
the  arrangements  which  had  been  made  at 
the  Royal  Observatory,  Greenwich,  for 
transmitting  mean^time  signals,  through 
the  medium  of  the  Electric  Telegraph,  to 
all  parts  of  England.  This  important  idea 
was  believed  to  have  originated  with  the 
Astronomer  RoyaL  During  the  last  year, 
four  insulated  copper  wires  were  laid  in  the 
ground  from  the  Koyal  Observatory  to  the 
Lewisham  Station  of  the  North  Kent  Rail- 
way, and  from  thence  along  the  side  of  the 
railway  to  London-bridge.  Here  a  con- 
nection was  established  at  certain  times 
with  the  wires  leading  to  the  central  station 
of  the  Electric  Telegraph  Compsny.  At 
the  Branch-office,  in  the  Strand,  a  time-ball 
had  been  erected  from  a  design  by  Mr. 
Edwin  Clark,  engineer  to  the  Telegraph 
Company,  which  was  dropped  daily  at  one 
o'clock,  simultaneously  with  the  fall  of  the 
time-bidl  at  the  Royal  Observatory.  At 
the  Royal  Observatory,  one  of  the  author's 
eleetio-magnetic  clocks*  had  been  erected, 
the  object  of  which  was  to  complete  the 
galvanic  circuit  each  hour,  automatically. 
This  was  eilected  by  breaking  the  contact 
in  three  places ;  namely,  at  the  twenty-four 
hour  wheel,  the  one-hour  wheel,  and  the 
one-minute  wheel.  No  sigpial  could  there- 
fore pass  until  these  three  contacts  were 
made  simultaneously.  To  efiect  this  object, 
two  metal  springs  were  fixed  parallel  to 
each  other  on  a  block  of  ivory,  so  as  to  in- 
sulate them  from  each  other  and  from  the 
frame  of  the  clocks  A  pin  was  fixed  to  an 
arm  earned  by  the  axis  of  the  seconds' 
hand,  which,  coming  in  contact  with  an 
inclined  plane  fixed  to  the  upper  spring, 
bent  it  so  as  to  cause  it  to  make  contact 
with  the  other.  The  inclined  plane  was  of 
such  dimensions  that  the  contact  between 
the  two  sprinffs  was  maintained  for  one-  se- 
cond only.  As  the  seconds'  hand  revolved 
once  a  minute,  it  was  evident  that  this  eon- 


tact  between  the  springs  would  take  place 
at  intervals  of  equal  duration.  The  con- 
tact-pin and  seconds'  hand  were  fixed  to  the 
arbor  of  the  one-minute  wheel,  in  such  a 
manner  that  when  the  latter  pointed  to  the 
60th  second,  the  two  springs  were  pressed 
in  contact  by  the  pin.  A  similar  pin  to 
that  carried  by  the  seconds'  wheel,  and  act- 
ing on  two  other  metal  springs  in  the  same 
way,  was  attached  to  the  axis  of  the  minute- 
hand.  The  contact  between  these  two 
springs  was  made  half  a  minute  before,  and 
broken  half  a  minute  after  each  hour. 

In  the  24 -hour  wheel,  23  pins  were 
screwed,  which  acted  upon  a  third  pair  of 
springs  insulated  in  the  same  manner  as 
those  already  described.  In  this  case,  how- 
ever,  the  contact  was  made  5  minutes  before 
each  hour.  An  ordinary  sands  acid-batteiry, 
consisting  of  72  elements,  had  one  of  its 
poles  connected,  by  means  of  the  gas-pipes, 
with  the  damp  earth  at  Greenwich,  the  op- 
posite pole  being  connected  with  the  upper 
of  the  two  one-minute  contact  springs.  At 
5  minutes  to  any  hour,  except  one  o'clock, 
one  of  the  pins  in  the  24>-hour  wheel  made 
and  maintamed  the  contact  between  its  two 
springs.  At  half  a  minute  to  the  hour,  the 
one-hour  contact  was  made  by  the  move- 
ment of  the  minute  hand.  The  third  and 
last  contact  still  remained  broken ;  but  as 
the  seconds'  hand  dropped  to  the  60th  se- 
cond of  the  last  minute  of  the  hpur,  the 
one-minute  contact  was  made.  This,  the 
only  remaining  break  in  the  circuity  being 
now  closed,  the  galvanic  current  instan- 
taneously  passed.  At  all  hours  of  the  day, 
except  twelve,  three,  and  four  o'clock,  the 
Greenwich  wire  was  in  permanent  connec- 
tion with  a  wire  leading  to  the  central  tele- 
graph station,  Lothbury.  At  twelve  and 
four  o'clock  the  train  of  wheels  at  the  Lon- 
don station  lifted  the  Greenwich  wire  out 
of  contact  with  the  Lothbury  wire.  At 
the  same  time  the  Dover  wire  was  pressed 
into  contact  with  the  Greenwich  London 
wire,  so  that  at  those  hours  the  signal  ar- 
riving from  Greenwich  would  pass  down  the 
telegraph  wire  to  Dover,  causing  a  single 
defiection  of  the  indicators  of  all  the  tele- 
graph instruments  through  which  it  passed. 
At  three  o'clock  the  same  operation  was 
performed  with  one  of  the  telegraph  wires 
of  the  North  Kent  Railway,  by  wnicn  means 
that  hour  was  indicated  in  the  same  man- 
ner at  Rochester  and  all  intermediate  sta- 
tions. 

Another  pair  of  sprinffs  placed  on  one 
side  of  the  24.hour  wheel  was  fixed  at  such 
a  distance  from  the  place  of  the  wheel,  that 
the  whole  of  the  23  pins,  except  one  which 
was  much  longer  than  the  rest,  passed  with- 
out touching  them.  This  long  pin  corre- 
sponded to  one  o'clock,  and  its  objeet  was 
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to  pomplete  i^utomatically  agalv&oic  circuit 
through  the  coils  of  two  plectro-fui^giieU, 
which,  by  their  {Attractive  force,  exerted 
upop  a  piece  of  iron,  release  the  Greenwich 
time-bi^ll.  The  instant  the  galvanic  circuit 
was  completed  by  the  motion  of  the  Green, 
wich  ball-trigger,  an  electric  current  passed, 
which,  operating  upon  the  electro-magnetic 
^{"igger,  caused  the  fall  of  the  time-ball  in 
the  Strand  simulti^neously  with  that  at 
Greenwich.  There  were  six  sympathetic 
dials  at  present  going  in  connection  with 
this  automatic  clock,  four  of  which  were 
fixed  at  the  Royal  Observatory.  The  fall 
pf  the  ball  was  broken  by  the  rod  which 
supported  it  being  made  to  enter  a  cylin- 
der»  from  which  the  air  was  allowed  to 
escape  by  a  cock  partly  open.  The  partial 
condensation  of  air  which  thus  took  place, 
operated  as  a  spring,  and  eased  the  down- 
ward momentum  of  the  mass.  Since  the 
erection  of  these  clocks,  a  clock  had  been 
placed  in  the  Telegraph-office,  and  another 
in  the  Superintendent' s-ofiicc  at  the  Lon- 
don-bridge station,  in  connection  with  the 
automatic  clock  at  Greenwich,  using  the 
earth  as  a  return  circuit. 

These  clocks  were  not  all  in  one  circuit, 
but  were  divided  into  three  groups.  First, 
the  large  clock  in  the  outer  wall  of  the 
Observatory  formed  one  separate  circuit, 
the  length  pf  wire  being  10,000  feet,  wound 
on  four  electro  -  magnets ;  secondly*  the 
automatic  and  three  small  clocks  formed 
another  circuit,  9,000  feet  in  length,  3,000 
feet  on  the  automatic,  and  2,000  feet  on 
each  of  the  small  clocks ;  and,  thirdly,  a 
circuit  was  formed  through  the  London 
wire,  and  two  clocks  at  the  railway  station. 
This  latter  circuit  was  about  10^  miles 
long, —  being  the  longest  distance,  it  is 
believed,  through  which  electro-magnetic 
clocks  had  yet  been  practically  worked. 

In  answer  to  some  questions  put  by  Mr. 
Benison,  Mr.  Shepherd  explained,  that 
these  clocks  could  be  maintained  in  perfect 
action  for  several  years  at  a  small  expense. 

The  thanks  of  the  Society  having  been 
voted  to  Mr.  Shepherd  and  to  the  chair- 
man, the  meeting  terminated. 
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TENTS  ENROLLED  DURING  THE 
WEEK  ENDING  JANUARY  15, 1853. 

James  Eowahd  Coleman,  of  Porcbes- 
ter-house,  Bayswater,  gentleman.  For  im- 
provemenit  ts  the  applicaliau  qf  India-rubber 
and  gutta  percha^  and  compound*  thereof,  (A 
communication.)  Patent  dated  June  28, 
1852. 

These  improvements  consist  in  various 
modes  of  applying  India-rubbor  and  guita 


percha  qr  theii:  cotppoundfl,  in  order  to  lea> 
sen  the  effects  of  concussion  or  vibrationi  and 
to  produce  spring  bearings  for  unyielding 
substances  brought  into  statical  or  dynami- 
cal  contact. 

The  drawings  show  how  these  materials 
may  be  applied  to  the  buffer,  bearing  and 
draw  springs  of  railway  vehicles  in  a  variety 
of  manners;  to  carriage-wheels,  between 
the  felloe  an4  tyre,  in  order  to  lessen  the 
draught  and  give  an  elastic  bearing ;  to  the 
supporting  of  the  rails  on  railways,  a  slip  of 
elastic  material  being  interposed  between 
the  rail  and  its  sleeper,  or  chair ;  to  the 
bearings  of  shafts,  beams  and  side  levers  of 
steam  engines,  where  a  strip  of  the  material 
is  also  placed,  so  as  to  receive  the  weight 
of  the  bearings ;  to  wall- boxes,  in  a  similar 
manner ;  to  the  hammer-head  apd  block  of 
Nasmyth's  steam-hammer  and  of  the  ordi- 
nary tilt-hammer ;  beneath  anvils,  in  order 
to  prevent  their  harsh  jarring  noise  when 
struck ;  and  to  railway  and  other  car- 
riage windows,  to  prevent  the  sashes  shak- 
ing in  the  frames.  These  exemplifications 
are  sufficient  to  show  the  scope  of  the 
inventiou,  the  claims  iu  respect  of  which 
embrace  not  only  the  several  modes  of  ap- 
plying elastic  material  described,  but  also 
the  use  of  the  same  generally  for  the  pur- 
poses specified. 

Duncan  Mackenzie,  of  London,  gen- 
tleman. For  certain  improvements  in  anocAi- 
nery  and  apparatue  for  reading  in  and  trout- 
/erring  designs  or  patterns,  find  for  cutting, 
punching  atid  numbering,  or  other wis4  prepar^ 
iug  perforated  cards,  papers,  or  other  mate^ 
rials  used,  or  suitable  in  the  manrfacture  of 
figured  textile  fabrics  by  Jaequards,  or  other 
ufeaving-looms  or  frames.  Patent  dat«d  June 
29,  1852. 

The  olgect  of  this  invention  is  to  sim- 
plify and  facilitate  the  operation  of  reading 
m  and  transferring  designs  for  the  Jacquard 
or  other  similar  machines,  and  this  Mr. 
Mackenzie  accomplishes  by  an  improved 
arrangement  of  reader,  and  by  combininff 
within  the  same  frame- work  the  severiu 
mechanical  parts  requisite  to  effect  the  ope- 
rations of  cutting,  punching,  numbering, 
and  perforating  the  pasteboard  or  cards  used 
in  preparing  the  designs. 

The  claims  embrace  the  general  arrange- 
ment of  parts  shown,  and  the  different 
modes  of  performing  the  several  operations 
incidental  to  the  working  of  the  apparatus. 

Lazare  Francois  Vaudelin,  of  Upper 
Charlotte-street,  Fitzroy-square.  For  t«- 
provements  in  obtaining  wool^  silk,  and  cotton 
from  old  fabrics  in  a  condition  to  be  agahs 
used.  (Partly  a  communication.)  Patent 
dated  June  30,  1852. 

The  operation  of  converting  old  fiibrioa 
into  fibres  for  being  again  employed  in  ma- 
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the  second  riddle.  The  power  l|y  which  the 
whole  machinery  is  driven  is  applied  to  the 
shaft  of  the  threshing  arrangement,  and 
thence  by  bauds  or  other  means  to  the 
shaker,  riddles,  fan,  and  screw-feeders. 

Claim. — The  combination  of  mechanical 
parts  into  a  portable  machine  for  threshing, 
shaking,  riddling,  and  dressing  corn. 

Alfred  Henry  Gaullie,  of  Paris, 
sculptor.  For  an  improved  phstic  composi- 
tion applicabie  to  mamrfiacturing  purposet. 
Patent  dated  July  6,  1852. 

This  **  improved  composition  "  is  formed 
by  mixing  together  equal  parts  of  gutta 
percha  and  of  Roman  cement  reduced  to  a 
pasty  consistence  with  ox  gall.  The  opera, 
tion  of  mixing  is  to  be  performed  while  the 
gutta  percha  is  in  a  heated  and  plastic 
state,  and  the  two  ingredients  must  be  well 
masticated,  so  as  to  cause  them  to  combine 
intimately  together.  Any  kind  of  colour- 
ing  matter  may  be  combined  with  the  mate- 
rials according  to  the  eftect  desired  to  be 
produced. 

Clam,  —  The  production  of  a  plastic 
waterproof  composition  susceptible  of  re- 
ceiving the  different  shades  of  coloration 
for  superseding  gutta  percha  and  caout- 
chouc,  alone  or  combined  with  other  mate- 
rials  in  their  different  applications. 

William  Tanner,  of  Exeter,  leather- 
dresser.  For  improvements  in  dressing  le<Ukar, 
Patent  dated  July  6,  1853. 

These  improvements  consist  in  using 
blubber  combined  with  cod-liver  oil  for 
dressing  leather.  The  blubber  is  first  melted 
by  the  application  of  heat,  which  should  not 
exceed  180''  to  140°  Fahr.,  and  an  equal 
quantity  of  cod-liver  oil  is  then  introduced, 
and  well  stirred,  in  order  to  incorporate  it 
thoroughly.  The  mixture  should  be  used 
at  a  temperature  of  about  70°  to  ^0^  Fahr., 
and  well-stirred  previous  to  removing  any 
portion  of  it  from  the  vessel  in  which  it  is 
contained.  For  thick  skins,  the  proportion 
of  blubber  must  be  reduced,  as  they  do  not 
so  readily  absorb  the  mixture  as  thinner 
ones,  for  dressing  which  a  larger  proportion 
of  blubber  than  that  above  stated  may  be 
employed. 

Claim. — Combining  blubber  with  cod- 
liver  oil,  and  using  them  together  for  dress- 
ling  leather. 

Thomas  Blakby,  and  Joseph  Skaife, 
of  Keighley,  York,  millers.  For  improve, 
ments  in  mills  for  grinding.  Patent  dated 
July  6,  1852. 

These  improvements  consist  in  forming 
the  grooves  or  lines  on  the  surfaces  of  mill- 
stones  in  compound  curves,  instead  of  in 
simple  curves  or  straight  lines  as  heretofore. 

Claim. — ^The  use  or  employment  of  grind- 
ing surfaces  with  compound  curved  lines 
formed  thereon. 


nufaciuring  woven  goods  has  been  hitherto 
performed  on  such  fabrics  whilst  in  a  dry 
state,  by  which  means  the  fibres  were  in  a 
great  measure  injured  or  destroyed.  The 
loss  resulting  from  this  process  the  patentee 
now  proposes  to  obviate  by  operating  on  the 
fabrics  whilst  wet,  so  as  to  enable  the  fibres 
composing  them  to  be  drawn  out  or  un- 
twisted, instead  of  being  broken,  as  here- 
tofore.  The  materials  are  cut  into  pieces  of 
from  2  to  8  inches  square,  and  subjected  to 
the  action  of  machinery  which  is  similar  to 
that  used  by  paper-makers,  two  beating- 
wheels  and  plates  of  teeth  being  provided  in 
the  same  trough,  and  a  stream  of  water  kept 
constantly  flowing  through  it.  When  operat- 
ing on  silk  rags,  the  water  should  be  used 
at  a  temperature  of  about  80^,  and  a  small 
quantity  of  soft  soap  may  be  advantageously 
introduced  into  it.  In  conclusion,  the  pa- 
tentee states  that  the  mode  of  operating 
"may  be  varied,  so  long  as  the  peculiar 
character  of  the  invention,  that  of  treating 
old  fabrics  in  water  so  as  to  separate  their 
fibres  into  a  state  to  be  again  used  with 
other  fibres  in  the  manufacture  of  fabrics  by 
spinning  and  weaving,  be  retained." 

Richard  Hornsby,  of  Spittlegate,  Oran- 
tham,  Lincoln,  agricultural  implement- 
maker.  For  improvements  in  machinery  for 
thraskiTigy  shaking j  riddting,  and  dressing  corn. 
Patent  dated  July  S,  1852. 

This  improved  machinery  is  intended  to 
perform  within  itself  the  several  operations 
of  thrashing,  shaking,  riddling,  and  dress- 
ing eom.     The  arrangefnents  for  this  pur- 
pose when  separately  considered,  are  similar 
to  what  have   been    employed   before,   the 
main  novelty  being  their  combination  into 
a  portable  machine.     The  com  on  entering 
the  machine  is  passed  into  a  threshing  drum 
of  ordinary  construction,  where  the  grain  is 
separated  and  falls  into  a  trough  beneath, 
whilst  the  straw,  on  issuing  from  the  thresh- 
ing drum  is  received   in   a  shaker,  which 
separates  the  com  which  it  may  still  contain, 
allowing  it  to  fall  also  into  the  same  trough 
that  had  previously  received  that  from  the 
thresher.     This  trough  is  inclined  upwards 
and  has  two  screws  working  in  it,  which 
raise  the  com  on  to  an  inclined  plane,  from 
which  it  falls  on  to  the  first  riddle,  and 
thence  down  another  incline  to  a  second 
riddle,  on  passing  through  which  it  is  acted 
on  by  a  blast  of  air  from  a  fan-blower,  by 
whieh  the  chaff,  &c.,  are  completely  sepa- 
rated, and  the  corn  is  then  delivered  from 
the  machine  in  a  cleaned  state,  the  '*  spout- 
ings"  being  carried  in  an  opposite  direc- 
tion and  again  passed  through  the  machine. 
The  blast  of  air  from  the  blower  is  divided 
by  the  inclines,  so  as  to  cause  a  portion  of 
it  to  traverse  the  first  riddle  whilst  the  other 
portion  acts  on  the  grain,  &c.,  coming  from 
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Edward  Maitland  Stapley,  of  Cheap- 
side.  For  improvements  in  etitting  moulding 
groooetf  tongues,  and  other  forms,  and  in 
planing  wood,  (A  communication.)  Patent 
dated  July  6,  1852. 

The  first  part  of  this  invention  has  rela- 
tion to  machmery  employed  for  planing  and 
moulding  boards,  and  consists  in  mounting 
the  cutter-stocks  so  that  the  cutting  edges 
may  adjust  themselves  to  any  variation  in 
the  thickness  of  the  boards,  in  combination 
with  an  endless  chain  feeding-table,  and  with 
making  the  throat  of  the  cutter-stock  capa- 
ble of  being  expanded,  so  as  to  afford  greater 
facility  for  the  passing  away  of  the  shavings 
removed  by  the  planes. 

The  second  part  of  the  invention  has  rela- 
tion to  "jackers,**  or  rough  planing  ma- 
chines, in  which  the  patentee  adopts  ar- 
rangements havinff  a  similar  object  to  that 
of  uie  machinery  before  mentioned. 

The  third  part  of  the  invention  consists 
in  arranging  the  cutters  of  machinery  for 
touguing  and  grooving  boards  in  such  man- 
ner that  there  shall  be  a  gouge-cutter  and 
a  fleam  or  chisel-cutter  with  lips  alternately 
in  the  series,  by  which  means  the  work  is 
performed  more  cleanly  and  with  less  risk 
of  splitting  the  boards  or  choking  the  cut- 
ters. Another  machine  is  also  described, 
in  which  two  sets  of  stationary  rebating, 
cutters  are  used,  having  a  space  between 
them  for  the  escape  of  the  shavings  removed. 

The  fourth  part  of  the  invention  consists 
of  a  mode  of  mounting  and  arranging  the 
cutter-stocks  and  cutters  of  tonguing  and 
grooving  machines. 

Mai^tyn  John  Roberts,  of  Woodbank, 
Bucks,  gentleman.  For  improvements  in  the 
production  of  electric  currents,  in  obtaining 
light,  motion  and  chemical  products  and  effects 
by  the  agency  qf  electricity,  part  or  parts  of 
which  improvements  are  also  applicable  to  the 
mantrfacture  ef  a/dds  and  to  the  reduction  qf 
ores.     Patent  dated  July  6,  IS52, 

James  Higoins,  of  Salford,  Lancaster, 
machine-maker,  and  Thomas  Schofield 
Whitworth,  of  the  same  place,  mechanic. 
For  certain  improvements  in  machinery  or 
apparatus  for  spinning  and  doubling  cotton  and 
other  fibrous  substances.  Patent  dated  July 
6, 1852. 

These  improvements  have  relation  to  self- 
acting  mules  of  the  peculiar  construction 
described  in  the  specification  of  a  former 
patent  of  Messrs.  Higgins  and  Whitworth, 
dated  September  24,  1849.  The  principal 
feature  of  that  arrangement  was,  that  the 
stretch  was  given  by  the  carriages  mutually 
receding  from  each  other,  the  roller-beams 
moving  in  a  vertical  direction  while  the 
motion  of  the  carriages  was  in  the  arc  of  a 
circle.  Instead  of  this,  it  is  now  proposed 
to  cause  the  carriage  or  carriages  to  traverse 


in  right  lines  at  an  angle  to  the  direction 
in  which  the  roller-beam  or  beams  is,  or  are 
moving,  the  vertical  motion  of  the  latter 
being  still  preserved,  and  this,  whether  in 
single  or  double  machines.  The  claim  is 
for  "  performing  the  stretch  in  self-acting 
mules  by  causing  the  roller-beam  or  beams 
to  move  in  a  vertical  direction,  and  the  car- 
riage or  carriages  to  traverse  in  a  right 
line  at  an  angle  thereto." 

Harold  Potter,  of  Over  Darwen,  Lan- 
caster,  carpet  manufacturer,  and  Mat- 
thew Smith,  of  the  same  place,  manager. 
For  certain  improvements  in  looms  far  weaving 
and  in  the  mamrfaclure  qf  terrry  fabrics.  Pa- 
tent  dated  July  6,  1852. 

The  first  of  these  improvements  has  for 
its  object  to  facilitate  the  introduction  of 
the  wires  used  in  weaving  carpets  and  terry 
fabrics,  and  consists  in  applying  a  lid  to 
the  trough  in  which  the  wires  are  deposited 
previous  to  being  projected  into  the  shed,  in 
combination  with  a  new  arrangement  of 
mechanism  for  actuating  the  transferring 
arms,  by  which  the  wires  are  deposited  in 
the  trough,  and  for  presenting  the  wires  to 
the  transferring  anns.  In  order  to  enable 
the  wires  to  be  the  more  readily  taken  hold 
of,  they  are  formed  with  a  hook  or  notch  at 
their  ends. 

The  second  improvement  consists  in  ap- 
plying weft  stopping  apparatus  to  eaeh  side 
of  looms  for  weaving  piled  fabrics,  so  that 
the  loom  may  be  stopped  in  the  event  of  the 
weft  failing  or  breaking  on  either  side. 

The  third  improvement  consists  in  weaving 
terry  fabrics  on  two-wire  looms  with  two 
picks  of  weft  only  between  the  terries,  in- 
stead of  three  or  more  picks,  as  customary. 

The  fourth  improvement  comprises  a 
method  of  enabling  the  weaver  to  ascertain 
at  all  times  whether  the  weaving  is  proceed- 
ing in  a  satisfactory  manner  when  printed 
warps  are  employed,  and  to  regulate  the 
tension  on  the  warp  according  as  too  much 
or  too  little  is  being  given  off  for  the  pattern 
to  be  produced.  This  is  accomplished  by 
the  use  of  a  tape  or  band,  coloured  so  as 
to  correspond  with  the  figure  on  the  warp, 
which  tape  or  band  is  caused  to  more  in 
the  same  direction  as,  and  by  the  side  of, 
the  warps  at  a  regular  speed  ;  and  by 
observing  the  relative  positions  of  the  band 
and  warps,  the  weaver  will  be  able  to  see 
whether  a  proper  quantity  of  warp  is  being 
delivered,  and  to  regulate  its  tension 
accordingly. 

Thejfih  improvement  is  in  the  taking  up 
mechanism,  which  the  patentees  arrange  in 
such  manner  as  to  remain  stationary  when 
the  motion  of  the  loom  is  reversed,  the 
taking  up  motion  only  continuing  while  the 
loom  is  working  in  the  proper  direction. 

The  last  improvement  consists  in  a  mode 
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of  prodttcing  piled  fabrics  by  employing 
the  weft  instead  of  tbe  warp  threads  to  fonn 
the  pile.  For  this  purpose  it  is  preferred  to 
work  with  two  shuttles,  floating  in  the  weft 
from  one  shuttle  to  form  the  pile  loops, 
which  are  afterwards  cut  by  knives  moving 
at  right  angles  to  the  direction  of  the  weft, 
and  using  the' second  weft  to  bind  in  the 
first.  A  single  shuttle  only  might  be  em- 
ployed  with  a  similar  result,  the  same  weft 
being  then  used  form  the  pile,  and  to  act  as 
a  binder. 

William  Murdoch,  of  Staple's  -  inn, 
Hoibom.  ¥w  an  mprovement  m  ike  numu^ 
faciure  rf  eertam  kimdi  af  wooUen  fabric*. 
(A  conununication.)  Patent  dated  July  6, 
1852. 

This  improvement  consists  in  subjecting 
milled  or  railed  woollen  fabrics  to  an  opera, 
tion  of  beating,  whereby  the  exterior  fibres 
will  be  brought  to  an  upright  position, 
forming  a  pile,  which  is  to  be  reduced  to  a 
uniform  length  by  shearing.  The  beating 
is  performed  by  rods  striking  the  fabric 
across  its  length  whilst  in  a  wet  state ;  and 
as  the  pile  is  only  raised  on  each  side  of  the 
part  struck  by  the  rod,  care  must  be  taken 
to  shift  the  fabric  gradually,  so  as  to  bring 
a  fresh  portion  of  it  constantly  under  the 
action  of  the  beating-rod.  The  operation 
may  be  repeated  if  the  pile  is  not  suffi- 
ciently  raised  by  a  single  treatment. 

Ckum$. —  1.  The  imparting  to  milled 
fabrics  a  surface  resembling  velvet  by  rais- 
ing  the  pile  by  any  suitable  means,  so  as  to 
cause  it  to  stand  perpendicular  to  the 
ground  of  the  fabric,  and  afterwards  shear- 
ing  the  pile  so  as  to  present  a  unifonn 
surface. 

2.  The  mode  of  imparting  to  milled 
stuffs  the  appearance  of  velvet. 

JouK  Ramsden,  of  Manchester,  screw- 
bolt  manufacturer.  For  certain  improvementM 
m  wtaehiuery  or  aipparatue  for  cutting  icrewt. 
Patent  dated  July  6,  1852. 

Mr.  Ramsden's  improvements  consist  in 
substituting  for  the  die  or  chaser  ordinarily 
employed  m  screw-stocks  for  manufactur- 
ing screws,  a  pointed  cutting  tool,  which 
may  have  either  a  single  or  double  cutting 
edge,  similar  to  the  letters  V  or  W,  and 
which  can  be  used  in  either  direction,  the 
cut  being  equally  effective  in  the  for- 
ward or  backward  motion  of  the  tool.  An 
arrangement  of  bevel-wheels  and  screws  is 
applied  to  the  holders  carrying  the  cutting- 
tools  in  the  stock,  and  of  which  there  may  be 
four,  or  other  convenient  number,  so  as  to 
enable  them  to  be  simultaneously  advanced 
or  carried  back,  according  to  the  varying 
diameter  of  the  sorew-blank  to  be  threaded. 

Gaim* — The  peculiar  form  of  cutter  for 
manufacturing  screws  and  screw-bolts  with- 
out reference  to  the  mechanism  to  be  em- 


ployed for  advancing  or  retreating  the  same, 
or  whether  the  same  may  be  adapted  to 
hand,  steam,  or  other  power. 

William  Septimus  Losii,  of  Wreay 
Syke,  Cumberland,  gentleman.  For  im. 
provement*  in  obtaining  salts  qf  soda.  Patent 
dated  July  6, 1852. 

This  invention  consists  in  obtaining  salts 
of  soda  by  treating  certain  sulphurous 
compounds  with  a  solution  of  caustic  soda 
or  of  carbonate  of  soda. 

Edward  Clarence  Shepard,  of 
Duke-street,  Westminster,  gentleman.  For 
improvements  in  electro-mognetie  apparatus 
suitable  for  tlte  production  rf  motive  power, 
of  heat  and  rf  light.  (A  communication.) 
Patent  dated  July  6,  1852. 

Specification  Due,  but  not  Enrolled. 

Jules  Lemoinne, chemist, of  Courbevoie, 
near  Paris.  For  €m  improved  composition 
applieahle  to  the  purposes  of  varnish,  to  the 
waterproofing  of  fabrics y  to  the  mawrfacture 
of  transparent  fabrics  to  the  fixing  rf  colourSf 
and  to  other  uirful  purposes.  Patent  dated 
July  6,  1852. 


PROVISIONAL      PROTECTIONS 
Dated  December  21,  1852. 

1117.  Robert  Powell.  Improvements  in  eoats 
and  outer  garments. 

1119.  Jean  Baptiste  Moinier  snd  Charles  Con- 
stant Boutigny.  Improvemente  lo  concentrating 
ijmips  and  other  solutions,  and  in  distillation. 

1121.  Oeorge  Beadon  Improvements  in  eon- 
fttructinff  and  propelling  ships  and  veseels. 

11  S3.  Warren  De  la  Rue.  Improvementa  In 
preparing  the  surfaces  of  paper  and  card-board. 

1-125.  Edward  Duke  Hoore.  An  improved  pre- 
paration of  malt  and  hope. 

1127.  John  Roydes.  Improvements  in  mschl- 
nery  or  apparatus  for  drawing  cotton  and  other 
fibrous  substances. 

Dated  December  22,  1852. 

1129.  Celestlne  Denis  veuve  Quinchcs.  Anew 
or  improved  fabric  or  texture  which  nuiy  be  used 
for  making  mantles,  bonnets,  and  other  artl/^lcs  of 
femnle  attire. 

1131.  John  Roberts.  Improvements  in  appara- 
tus for  preserving  animal  and  vegetable  matters, 
and  for  eoollng  wines  and  other  liquids. 

1133.  John  Henry  Johnson.  Improvements  in 
machinery  or  apparatus  for  forging  iron  and  other 
metals.    A  communieation. 

1135.  William  Aspdin.  Improvements  in  the 
manutecture  of  Portland  and  other  cements. 

1137.  Frederick  Ayckboum.  Improvements  in 
rendering  certain  msterials  impervious  by  air  or 
water. 

1139.  John  Liveiev.  Improvements  in  lace- 
machinery,  and  in  piled  fabrics  made  f^om  such 
machinery. 

Dated  December  23,  1852. 

1141.  AlAred  John  Hobson.  A  new  or  improved 
metallic  bedstead. 

>    1142.  John  William  Couchman.    Safely  Cuten- 
ing  window-sashes. 

1143.  Alexandre  Deutesh.  Impcovements  in 
tr^itlng  oil  of  Colxa  and  similar  oils* 
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PROVISIONAL  PROTECTIONS. 


1144.  Christopher  Binks.  Improvetnents  in  the 
composition  of  paints. 

1145.  William  Wcstley  nnd  Richard  Rayliss. 
An  improved  fastener,  applicable  to  the  fastening 
of  window-sashes,  tables,  and  other  similar  pur- 
poses. 

1146.  Nicolas  Malinau.  Improvements  in  stop- 
ping or  covering  bottles,  decanters,  pots,  and 
other  receptacles,  of  glass,  porcelain,  and  earthen- 
ware, and  in  the  machinery  connected  therewith. 

1147.  George  Gwynne  and  George  Fergusson 
Wilson.  Improvements  in  treating  fatty  and  oily 
matters. 

Ii4tl.  William  Roper.  Improvements  in  shap- 
ing and  ornamenting  sheet  metal. 

1149.  Jean  Louis  David.  Certain  improvements 
in  the  manufacture  of  y^oollen  fabrics. 

1159.  Peter  Fairbsim  and  Samuel  Renny  Ma- 
thers. Certain  improvements  in  machinery  for 
carding  flax,  hemp,  china-grass,  and  Jute,  and  the 
tow  of  the  several  materials  before  mentioned. 

1151.  James  Davis.  Improvements  in  machi- 
nery for  manuCaeturing  bricks  and  tiles. 

Dated  December  24,  1852. 

115S.  Fnleran  Peyre  and  Michel  Doloqnes.  Im- 
pvorements  in  machinery  for  dressing  woollen 
cloth. 

1153.  John  Hinks  and  George  Wells.  A  new  or 
improved  penholder. 

1154.  John  Lowther  Mnrphy.  An  hnprorement 
in  drawing  off  liquids  from  barrels  and  other 
▼easels. 

1155.  Joseph  Burch.  Certain  improvements  in 
machinery  ror  reaping,  loading,  stacking,  and 
storing  grain  and  other  agricultural  produce. 

1164.  Joseph  Bnveh.  Certain  improvements  in 
machinery  applicable  to  thrashing,  winnowing, 
cleaning,  and  sorting  grain,  and  to  other  agricul- 
tursJ  purposes. 

1157.  Joseph  Bnreli.  Certain  improvements  in 
passenger  and  other  carriages. 

1 1 58.  William  Ramsell.  ImproTements  in  boilers 
for  generating  steam  and  hot  air,  together  or  sepa- 
rately. 

1159.  Robert  Griffiths.  Improvements  in  giving 
motion  to  drills. 

1160.  George  Michiels.  Improvements  in  the 
manuteture  of  gas. 

1161.  George  Bower.  Improvements  in  the 
manufacture  of  gas  for  illnmination. 

1162.  James  Godfrey  Wilson.  Improrements  in 
the  construction  of  carriages  and  vehicles  for  rail- 
roads and  common  roads,  parts  of  the  said  Im- 
provements being  also  applicable  to  parts  of  loco- 
motive engines  used  on  railroads. 

1163.  Alfred  Tincent  Newton.  Improvements 
in  obtaining  and  applying  motive  power.  A  com- 
munication. 

1164.  Robert  Lublinski.  An  improved  Joint  for 
umbrella  and  parasol  sticks. 

1165.  William  Tuer,  William  llodgson,  and  Ro- 
bert Hall.  Improvements  In  the  manufacture  of 
textile  fabrics,  and  in  machinery  or  apparatus  for 
weaving,  part  of  which  is  also  applicable  to  ma- 
chinery for  preparing  textile  materials. 

1166.  Pierre  Charles  Nesmond.  Improvements 
in  machinery  applicable  to  the  manufacture  of 
ice,  and  to  refrigerative  purposes  generally. 

Dated  December  27,  1852. 

1167.  John  Anderson.  Heating  and  ventilating 
apartments,  and  for  remedying  smoky  chimneys 
by  a  radiant  ventilating  grate. 

1168.  George  Ingham.  Certain  improvements 
in  machinery  for  drawing  cotton  and  other  fibrous 
materials. 

1109.  John  Frederick  Gordon.  FaclHtating  the 
turning  of  four-wheeled  carriages,  and  bringing 
the  firont  and  hind  wheels  nearer  to  each  other, 
entitled  the  caater  txle. 


1170.  George  Fercrusson  WUson.  Improvements 
in  treating  certain  fatty  bodies. 

1171.  Georpe  Gwynne  and  George  Fergusson 
Wilson.  Improvements  in  treating  fatty  and  oily 
matters. 

Dated  December  28,  1852. 

1172.  John  Mason.  Improvements  in  machi- 
nery or  apparatus  for  preparing  cotton  and  other 
fibrous  substances  for  spinning. 

1173.  James  Darling  and  Henry  Spencer.  Im- 
provements in  machinery  or  apparatus  for  pre- 
paring and  spinning  cotton  and  other  fibrous  sub- 
stances. 

1174.  William  Beckett  Johnson.  Improvementa 
in  steam  boilers,  and  in  apparatus  connected 
therewith. 

1175.  Pierre  Francois  Giraud.  An  apparatus  for 
the  interior  of  bonnets,  to  fix  them  on  the  head. 

1 1 76.  Joseph  Gidman.    A  skate. 

1177.  Edward  Mucklow.  Certain  improvementa 
in  the  construction  of  retorts  for  the  manufacture 
of  pyroligneous  acid,  or  for  other  purposes  of 
destructive  distillation. 

1178.  Edward  Mucklow.  Certain  improvements 
in  machinery  or  apparafts  for  cntting  or  rasping 
dye  woods. 

1179.  Edward  Mucklow.  Certain  improvements 
in  preventing  the  escape  or  radiation  of  heat  ttoia 
steam  boilers  or  generators,  and  also  in  preserving 
marine  and  other  boilers  from  the  effects  of  incrua- 
tation. 

1180.  William  Busfleld.  Improvements  in  ap- 
paratus for  combing  wool,  and  other  fibrous  sub- 
stances requiring  like  process. 

1181.  Ami  Bernard  and  Aim6Koeh.  Improve- 
ments in  machinery  and  apparatus  for  preparinfr 
flax-straw,  flax,  and  certain  other  fibrous  sub- 
stances, part  of  which  improvements  are  applica- 
ble to  machinery  for  scutching  and  heckling. 

1182.  James  Webster.  Improvements  in  the 
manufocture  of  springs. 

1183.  Claude  Joseph  Edmfe  Junot.  Improve- 
ments in  the  mode  of  producing  several  metallic 
substances  hitherto  unused,  and  applying  them  ao 
prepared  to  the  plating  of  other  metals  and  sub- 
stances by  means  of  electricity.  A  communica- 
tion. 

1184.  Samuel  Clegg.  Improvement  in  apparatus 
for  measuring  gas. 

Dated  December  29,  1852. 

•1186.  John  Copling,  Junior.  A  safeguard  rail- 
way signal. 

1187.  Henry  Kibble.  A  traveller's  monitor,  or 
ticket  and  parcel  proteetor. 

1188.  John  Whichcord  the  younger  and  Samuel 
Egan  Rosser.  Certain  improvements  in  the  mode 
of  burning  and  applying  gas  for  light  and  heat. 

1 1 89.  Benjamin  Glorney.  Improvements  in 
obtaining  and  applying  motive  power. 

1190.  Samuel  John  Pittar.  improvements  in 
goloshes  or  coverings  for  boots  and  shoes. 

1191.  William  Edward  Newton.  Improvementa 
in  the  manufacture  of  carpets.  A  comnranication. 

1192.  Archibald  Douglas  Brown.  Improvementa 
in  the  construction  of  portable  articles  of  furni- 
ture. 

1193.  William  Brown.  Improvements  In  forg- 
ing, shaping,  and  crushing  iron  and  other  mate- 
rials, which  improvements,  or  modiflcations  there'' 

!    of,  are  also  applicable  for  obtaining  and  applying 
I    motive  power  for  general  purposes. 

1194.  James  Edgar  Cook:  An  improved  eom- 
position  for  the  prevention  of  the  decay  and  foaling 
of  ships'  bottoms  and  other  exposed  surfaces. 

1195.  John  Walter  Friend.  An  improved  me- 
thod of  measuring  and  registering  the  distance 
nm  by  shli»s  and  boats  proceeding  throogh  the 
water. 

1 196.  James  Power.  Silvering  all  sorts  of  metals, 
and  of  glass. 


NOTICES  OF  INTENTION  TO  PBOCEED. 


59 


1197.  Augnste  E^onard  LonuioTi;^  BeJJfbrd. 
Certain  improvements  In  machinery  for  grinding 
And  reducing  gold  quarts  to  an  Impalpable  powder, 
and  amalgamating  the  laid  ground  quartz  with 
quickailver;  the  lame  being  applicable  also  to  the 
pulverizing  and  washing  of  ores.  A  communica- 
tion. 

1I9S.  AUguate  Edouard  Loradoux  Bellford.  A 
new  mode  of  advertizing.    A  communication. 

Dated  December  30,  1852. 

1199.  Thomas  Walker.  Improvements  in  appara- 
tus for  regulating  the  speed  of  steam  engines. 

1200.  Thomau  Walker.  Improvements  in  ap- 
paratus for  regulating  the  dampers  of  si eam  boilers 
and  other  evaporating  Aimaces,  which  apparatus 
is  also  applicable  for  indieating  the  pressure  of 
steam  or  other  fluids. 

ItOl.  Henry  Hutchinson.  Improvements  in 
machines  for  washing  bottles. 

1202.  James  Ward  and  William  Bunhan.  Cer- 
tain improvements  in  machinery  for  making 
bcicka  and  tiles. 

1203.  Robert  Stephen  Oliver.  Certain  improve- 
ments in  waterproof  and  other  garments. 

1204.  Julius  Singer.  Improvemehts  In  wearing 
apparel. 

1205.  William  Edward  Newton,  An  improved 
method  of  attaching  metals  to  other  metals.  A 
communication. 

1206.  Robert  Taylerson.  Improvements  in 
shipbuilding. 

Dated  December  31,  1852. 

1208.  WilUam  .Morton  Pickslav.  Aii  improve- 
ment in  the  blast  of  ftirnaces,  antf  which  he  dtisig- 
nates  the  calorific  blast,  and  which  increMes  the 
efleetive  power  of  furnaces.    A  communication. 

I2I0.  David  Dixon.  An  improved  arrangement 
of  apparatus  for  retarding  and  stopping  locomo- 
tive engines,  tenders,  and  carriages. 

NOTICES  OF  INTKNtlON  tO 
PROCEED. 

{From  the  "  London  Gazette/'  January  llM, 

1853.) 

M.  Henry  Richardson  ^anshawe.  Certain  im- 
provements in  shawls,  scarfs,  neckerchiefs,  hand- 
kerchiefs, mantles,  sails  or  sail-cloth,  table-cloths 
and  tablecovers,  napkins,  and  umbrella  and  para- 
sol tops  and  covers,  and  in  an  improved  loom  for 
weaving,  applicable  especially  to  the  said  improve- 
"gPta  in  respect  to  some  of  the  said  articles, 

28f.  John  Blair.  Certain  Improvements  in  the 
matiufectute  of  waddings,  and  in  the  machinery 
for  making  the  same. 

217.  William  Schoifield  and  Joseph  Pritchard 
Improvements  in  steam  boilers. 

«9.  Charles  Weightman  Harrison  and  Joseph 
John  Harrison.  Improvements  in  protecting  insu- 
lated telegraphic  wires. 

MO.  Arnold  James  Cooley.  Improvements  in 
toe  manufacture  of  artificial  leather. 

625.  John  Cameron.  Improvements  in  boilers 
for  generating  steam,  and  in  feed-pumps  and  ap- 
paratus connected  therewith. 

698.  Oswald  Dodd  Iledley.  ImprQvements  in 
getting  coals  and  other  minerals. 

739.  Amory  Hawkesworth.  Improvements  in 
life-boats. 

748.  Constant  Jonffroy  Dumery.  Certain  im- 
provements in  the  manufacture  of  metallic  pipes 

Tfti^  t   '  ""**  ^  **^®  machinery  emptoyed  therein. 

780.  James  Potter.  Improvements  in  machinery 
for  splnnuig  cotton  and  other  fibrous  substances. 

M9.  James  lliggin.  Improvements  in  the  ma- 
nufacture of  certain  mordants  used  in  preparing 


woven  or  t^xtUe.  0»br|cs  for.  printing,  itidiiing,  or 
dyeing  them,  and  in  the  mode  or  method  of  using 
the  same  or  other  mordants  for  tta  said  purposes. 

918.  Joseph  Skertchley,  jun.  Improvements  in 
mangles  and  mangle-rollers. 

944.  Page  Dewing  Woodcock.  An  impt-oved 
preparation  or  pill  fpr  medicinal  purposes,  hereby 
denominated  "Page  Woodcock's  Wind  Pills." 

1058.  Rudolph  Appel.  liniJfovements  in  anas- 
tatic printing,  and  In  (iroduciug  copies  of  draw- 
ings, writings,  and  printed  impressions. 

1071.  Thomas  Dunn,  Hugh  Greaves,  and  Wil- 
liam Watts,  Jun.  Improvements  In  machinery 
and  apparatus  for  altering  the  positloil  of  engines 
and  carriages  on  railways. 

1095.  John  Filmore  Kingston.  Impirovements 
in  obtaining  reciprocating  motion,  and  in  propel- 
ling and  steering  vessels. 

1101.  Thomas  Elliott.  Improvements  in  steam- 
engines,  which  are  also  applicable  to  pumps. 

1107.  AVilliam  East.  Improvements  in  ma- 
chinery for  crushing  clods,  fbr  dibbling  and 
drilling  land,  and  sowing  sedds. 

1 1 19.  Jean  Baptiste  Moinler  and  CHaTlds  Constant 
Boutigny.  Improvements  in  concentrating  syrups 
and  other  solutions,  and  in  distillation. 

1123.  Warren  De  la  Rue.  improvemefats  in 
preparing  the  surAces  of  paper  knd  card  board. 

1132.  Frank  Clarko  Hills.  Improvements  in 
purifying  gas. 

1134.  John  Filmore  Kingston.  Improvements 
in  obtaining  motive  power  by  electro-tnagnets. 

1135.  William  Aspdin.  Improvements  in  the 
manufacture  of  Portland  and  other  cements. 

1139.  John  Livesey.  Improvementa  in  lace- 
machinery,  and  In  piled  fabrics  made  from  such 
machinery. 

1147.  George  Gwynne  and  George  Fergusson 
Wilson.  Improvements  in  treating  fatty  and  oily 
matters. 

1148.  William  Roper.  lln{)rovements  In  shaping 
and  ornamenting  sheet  metal. 

1149.  Jean  Louis  David.  Certain  imi^rove- 
ments  in  the  manufacture  of  woollen  fabrics. 

1150.  Peter  Falrbaim  and  Samuel  Renny  Ma- 
thers. Certain  improvemehfs  in  inachinery  for 
carding  flax,  hemp,  china-grasa,  and  Jute,  and  the 
tow  of  the  several  materials  before  mentioned. 

1152.  Fulcran  Peyre  and  Michael  Dolques.  Im- 
provements in  machinery  for  dressing  woollen 
cloths. 

1161.  George  Bower.  Improvementa  In  the  ma- 
nuiacture  of  gas  for  illumination. 

1170.  George  Furgusson  Wilson.  Improvements 
in  treating  certain  fatty  bodies. 

1171.  George  Gwynne  and  George  Fergusson 
Wilson.  Improvements  in  treating  fatty  and  oily 
matters. 

1182.  James  Webster.  Improvemehts  in  the 
manufacture  of  springs. 

1183.  Claude  Joseph  £dm6e  Jiinot.  Improve- 
ments  in  the  mode  of  reducing  several  metallic 
substances  hitherto  unused,  and  applying  ttiem 
so  prepared  to  the  plating  of  other  metals,  and 
substances  by  means  of  electricity.  A  communi- 
cation. 

1184.  SoTOuel  Clegg.  Improvements  in  appa- 
ratus for  measuring  gas. 

1185.  Francis  Alton  Calvert.  A  universal 
ratchet  drill.    A  comnmuicatlon. 

1191.  \UlIiam  Edward  Ncwfon.  Improvements 
in  the  manufacture  of  carpets. 

Opposition  can  be  entered  to  the  granting 
of  a  Patent  to  any  of  the  parties  in  the 
above  List,  who  have  given  notice  of  their 
intention  to  proceed,  within  twenty -one 
days  from  the  date  of  the  Gazelle  in  which 
the  notice  appearSi  by  leaving  at  (he  Cohi- 
missionera' -office  particulars  in  wrhingf  of 
the  ot)jection  to  the  application. 


60 


WEBXLY  LIST  OF  PATENTS. 


WEEKLY  LIST  OF  PATENTS  UNDEE  THE  PATENT  LAW  AlfENDMENT  ACT,  1852. 


Sealed  Jm.  12,1858. 

15.  Joseph  Barker. 

22.  Henry  Walker  Wood. 

81.  John  Dunkin  Lee. 

84.  Robert  Heart 

85.  Thomas  Huckvale. 

39.  Felix  Abate  and  John  Julius  Clero 

de  Clerville. 
41.  Joseph  Barrans. 
45.  Charles  William  Rowley  Rickards. 

47.  Stephen  Perry. 

48.  Edmund    Morewood  and  George 

Rogers. 

49.  Edmund  Morewood    and  George 

Rogers. 

124.  Richard  Heighway. 

125.  Thomas  Hunt. 
130.  Isaac  Westhorp. 
137.  Arthur  Jackson. 
141.  Astley  Fasten  Price. 
167.  Joseph  Faulding. 
169.  Moses  Poole. 

248.  Samuel  Getley. 

244.  Joseph  Westby. 

245.  William  Dray. 

247.  Christopher  Nickels  and  Frederick 
Thornton. 

271.  Joseph  Westby. 

272.  Joseph  HUl. 

276.  Francis  Warren. 

277.  Admiral  Earl  Dundonald. 

278.  William  Adolph. 
295.  Peter  Ward. 

336.  Charles  Matthew  Barker. 

337.  Henry  McFarlane. 
357.  Thomas  Barnabas  Daft. 
376.  Henry  McFarlane. 

389.  James  Webster. 

390.  John    Swindells    and    William 

Nicholson. 


413.  Charles  Tiot  Judkins. 

420.  John  OliTcr  York. 

482.  Edwin  Heywood. 

446.  Robert  Bird. 

448.  James  Ottams. 

464.  John  Gilbert  and  Samuel  Nye. 

469.  Robert  Hoppen. 

480.  John  Fowler. 

481.  John  Fowler. 

482.  John  Fowler. 

483.  John  Fowler. 
491.  James  Wilson. 

509.  Charles  Watson. 

510.  John  Tayler  and  James  Slater. 
621.  Bemhard  Samuelson. 

657.  John  Melville. 

746.  Joseph    Cowen    and    Thomas 

Richardson. 
751.  Peter  Armand  Lecomte  de  Fon. 

tainemoreau 
762.  Joseph  Burley. 

Sealed  Jan,  13,  1853. 

.36.  James  Hare. 

46.  James  Stewart. 
122.  Duncan  Bruce. 
300.  Andrew  Crestadoro. 
335.  Robert  Cochran. 
507.  Felix  Lieven  Bauwens. 
532.  John  Lee  Stephens. 
556.  Charles  Arthur  Redd. 
702.  Joseph  Tringham  Powell. 
755.  James  Robertson. 
778.  Henry  Vernon  Physick. 
812.  William  Crosskill. 
856.  Richard  Dudgeon. 

The  above  Patents  all  bear  date  as  of  the 
day  on  which  Provisional  Protection  was 
granted  for  the  several  inventions  men- 
tioned therein. 


WEEKLY  LIST  OF  ENGLISH  PATENTS. 


Thomas  Fields  Cocker,  of  Shefleld,  York,  wire, 
steel,  and  flle  maaufscturer,  for  oertsin  Improve- 
meats  la  anneaUng  or  softening  meCallte  wires 


and  sheets  of  metal ; '  also  in  redueing,  compress- 
ing, or  drawing  metallic  wires ;  also  in  the  msau- 
flMture  of  metal  rolls.  January  llth;  six  months. 


COHTENTS  OF  THIS  NUMBER. 


Roberts'  Patent  Electric  Lamp— (wilA  engra^- 

tfHf).. MM.......... 
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RICHARDS  AND  GROSE'S  ORE^PULVERIZER, 

(Patent  dated  July  15,  185S.     Specification  enrolled  January  15,  1853.) 

Thb  improvements  introduced  hj  Messrs.  lUchards  aod  Grose  into  the  machi- 
nery for  reducing  and  pulverizing  ores,  minerals,  and  stones,  are  exhibited  in  the 
accompanying  figure.  They  consist  chiefly  in  so  arranging  two  jyp-inding  surfaces 
with  respect  to  each  other,  that  the  space  left  between  mem  lor  the  reception 
of  the  matters  to  be  reduced  and  pulverized  shall  gradually  diminish  till  the 
surfiices  nearly  approach  each  other,  according  to  the  degree  of  fineness  required. 
Whatever  may  be  the  variation  in  the  size  of  the  substances  when  supplied  to 
the  machine,  they  will  be  found  to  be  uniform^  or  nearly  so,  after  passing  between 
thegrinding  sur&ces. 

The  figure  is  a  sectional  elevation  of  a  niachine  constructed  with  reference  to 
these  principles.  A  A  are  foundation  pillars  which  support  the  casing  B  B,  and 
C  ;  D  D  is  a  fixed  conical  grinding  surface  which  may  be  made  of  wrought  iron 
casehardened,  or  of  steel,  or  of  cast  iron  casehardened,  or  with  a  chilled  face, 
and  fluted  either  in  straight  lines  or  spirally ;  bbis  an  aperture  between  the 
casing  and  the  cone  D,  for  the  admission  of  water  through  the  pipe  c,  to  keep  the 
surface  cool  when  ores  are  being  pulverized  in  a  dry  state ;  d  is&  pipe  for  the 
exit  of  the  water.  E  is  a  hollow  shaft  connected  with  any  prime  mover.  It  has 
keyed  to  it  a  grinding-^sone  F,  formed  of  wrought  iron  casehardened,  or  of  steel, 
or  of  cast  iron  casehardened,  or  with  a  chilled  mce  and  fluted  in  straight  lines,  or 
spindly  to  correspond  with  the  flutes  in  the  fixed  cone  D,  the  lower  end  of  the 
shaft  is  supported  in  the  socket  G.  H  is  an  adjusting  wedge  for  the  purpose  of 
raising  or  lowering  the  shaft  when  required.  I  is  a  cap  for  the  reception  or  water 
which  flows  down  through  the  shaft  £  into  the  hollow  of  the  cone  F,  for  the  pur- 
pose of  keeping  it  cool ;  ^  is  a  pipe  for  the  exit  of  the  water.  K  K  is  a  vessel, 
for  the  reception  of  the  pulverized  substances.  The  distance  between  the 
revolvinfi^  ana  fixed  cones  is  regulated  by  raising  or  lowering  the  shaft  "E,  and 
with  it  the  cone  F,  by  means  of  the  adjusting  wedge  H. 

The  action  of  the  machine  is  as  follows  :^-Ore  is  placed  in  the  hopper  0,  rota- 
tion is  imparted  to  the  cone  F,  and  the  ore  falls  as  it  is  gradually  reduced  down 
the  inverted  conical-shaped  space  between  the  cones  D  and  F,  imtil  it  falls  pul- 
veriied  into  the  vessel  K,  from  whence  it  is  from  time  to  time  removed.  Water 
is  supplied  to  both  the  fixed  and  revolving  surfaoea  to  keep  them  cool,  as  before 
descrioed. 


THE     CALORIC    SHIP    "ERICSSOK.'» 

(Abridged  from  the  Ne»  York  Dsllf  Tiwtes.) 


The  SHciion,  taking  the  name  of  her  in- 
ventor, is  a  fiivt-claaa  Tessel  combining  in 
her  conatruction  many  yaluable  improve- 
ments* She  is  owned  by  a  company  of 
merchants  In  this  city,  among  whom  is  Mr. 
John  B.  Kitchen.  The  builders  of  her  hull 
are  MeaBra*  Perrine,  Patterson,  and  Stack, 
of  Williamsburg.  Her  engines  are  the 
workmanship  of  Messrs.  Hogg  and  Dela- 
mater.  The  register  of  the  ship  is  1,903  tons. 
Her  length  is  250  feet,  with  26  feet  6  ins. 
depth  of  hold,  and  40  feet  breadth  of  beam. 
Her  pftddle-wheels  are  32  feet  in  diameter, 
with  buckets  of  10  feet  6  inches.  The 
decks  are  abundantly  provided  with  life- 
boats, ready  to  be  cast  off  from  the  davits 
at  a  moment's  notice.  In  place  of  the 
solitary  smoke-funnel  commonly  employed 
in  steamships  to  convey  away  the  smoke 
and  gases  of  the  furnace,  the  caloric  ship 
presents  four  amall  tubes,  gaily  painted  in 


white  and  gold,  rising  but  5  feet  above  the 
paddle-wheels  and  onTv  30  Inches  in  diame- 
ter.  The  two  corner  chimneys  are  attached 
to  the  cylinders  of  the  engine,  and  the  re- 
maining two  protect  the  hold  from  the  im- 
pure  and  heated  air.  Beside  each  pair  of 
these  pipes  is  a  "  well,"  extending  to  the 
bottom  of  the  ship,  through  which  a  cur- 
rent  of  cold  air  is  carried  down  to  the  fire- 
room,  rendering  that  place  as  cool  and  com- 
fortable as  the  upper  deck,  and  efiectually 
preventing  all  danger  of  conflagration  from 
over-heating.  Through  the  open  space  thus 
afforded,  an  additional  advantage  is  given 
for  the  working  of  the  force-pumps,  the 
pipes  of  which  are  carried  up  through  its 
entire  length. 

The  descent  from  the  upper  deck  is  ac- 
complished by  neat  staircases,  for  which 
ample  space  is  afforded  by  the  position  of 
the  engine-room.  The  peculiarities  of  con- 
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■tmetioii  of  \ht  Tettcl  begin  to  i^ppear  in 
this  region.    The  oompaot  form  of  the  en- 

S'ae  leaTefl  a  free  space  on  each  side  of  the 
ip,  from  fore  to  an,  both  above  and  below, 
thereby  aflbrding  opportunities  for  easy 
trmntition  between  all  parts  of  the  vessel. 
The  paddle-shaft  is  oonoealed  between  the 
deeks,  and  oifers  no  obstruction  to  the  mid- 
ship  section  of  the  vessel.  The  dining. 
saloons  are  located  aft  of  the  engine,  and 
the  state-rooms  lie  below ;  easy  access  to 
them  being  obtained  by  means  of  substan- 
tial and  spacious  stairways. 

The  leading  peculiarities  of  the  caloric 
shin,  it  is  well-known,  consist  in  the  appli- 
cation of  heated  air  to  the  propulsion  of 
vessels.  The  great  alteration  which  is  ac- 
complished by  this  plan  in  the  construction 
of  the  engine  renders  a  description  of  the 
maehisery,  unaccompanied  by  diagrams,  a 
matter  of  some  difficulty.  The  engine  con- 
sists  of  two  pairs  of  cylinders,  connected  in 
their  action,  but  not  placed  side  by  side. 
Each  pair  Is  composed  of  two  cylinders,  of 
which  the  lower  one  is  much  the  larger. 
The  upper  is  termed  "  the  supply  cylin- 
der;" the  lower,  the  "working  cylinder.'* 
The  diameter  of  the  working,  or  lower 
cylinders,  is  168  inches;  of  the  upper,  137 
inches  each.  Their  bore,  it  will  be  re- 
marked, is  surprisingly  large.  The  position 
of  the  cylinders  is  exactly  in  the  centre  of 
the  vesseL 

The  operation  of  the  engines  is  remark- 
ably simple.    A  fire  is  kindled  in  the  frir- 
naeea  attached  to  the  lower  cylinders,  the 
flames  being  removed  to  a  distance  of  about 
S  feet  from  the  bottom  of  the  cylinder ;  so 
that  no  actual  contact  can  take  place.    The 
application  of  heat  increases  the  tempera- 
ture of  the  air  in  the  lower  cylinder  which 
escapes    in    a    series  of   valves    properly 
arranged  for  the  purpose.     The  cylinders 
being  each  provided  with  a  piston  arranged 
to  as  to  operate  simultaneously,  the  vaonam 
created  by  the  escape  of  the  air  from  the 
working  cylinder  causes  the  descent  of  the 
lower  piston,   which,  of  necessity,  draws 
down  with  it  the  piston  of  the  supply-cylin- 
der, and  the  work  of  the  engine  is  com- 
menced.   A  series  of  valves,  each  of  which 
is  2  feet  in  diameter,  is  placed  in  the  top 
of  each  supply -cylinder,  and  these  valves 
instantly  open  at  the  descent  of  the  pistons ; 
a  current  of  cold  air  rushes  in,  which  passes 
down,  following  the  piston  of  the  upper 
cylinder,  until  it  is  stopped  by  the  '*  rege- 
nerator"— a  contrivance  upon  which  de- 
pends the  successful  operation  of  the  machi- 
nery.   The  air,  having  entered  this  regene- 
rator, is  converted  from  a  cold  into  a  warm 
current  by  virtue  of  the  operation  of  the 
simplest  philosophical  laws. 
The  invention  of  the  regenerator,  at  once 


simple  and  ingenious,  which  is  the  remark- 
able feature  of  the  engine,  is  entirely  due 
to  the  genius  of  Captain  Ericsson. 

The  apparatus  is  little  more  than  a  series 
of  fine  wire  nettings  of  iron,  placed  side  by 
side,  to  the  thickness  of  12  to  20  inches. 
As  the  air  passes  through  this  mass  of  me- 
tallic surfaces,  penetrating  through  the 
minute  cells  fonned  in  the  interstices  of  the 
wires,  it  receives  a  greater  volume  of  caloric, 
which  increases  in  temperature  as  the  cur- 
rent approaches  nearer  to  the  fire  beneath. 
The  nuucimwn  of  heat  absorbed  by  the  air  in 
this  passage  through  the  regenerator  Is  450^. 
The  minimum  necessary  to  be  applied  from 
below  is  30^,  making  an  aggregate  of  480^, 
at  which  point  the  volume  of  air  which  has 
entered  the  engine  is  exactly  doubled,  and 
by  its  expansive  force  sets  in  motion  the 
crank  connecting  the  machinery,  producing 
a  revolution  of  the  shaft,  by  which  the  pad- 
dle-wheels are  revolved,  and  the  vessel  is 
put  in  motion. 

The  manner  in  which  these  various  per- 
formances transpire  is  quite  remarkable. 
As  the  air  passing  through  the  regenerator 
has  performed  its  work  in  causing  the  revo- 
lution of  the  crank — which  rests  upon  the 
piston  of  the  working  cylinder — it  is  made 
to  re-enter  the  apparatus  by  the  upward 
pressure  of  the  now  ascending  piston.    As 
it  passes  through  the  regenerator,  in  exact 
reverse  order,  it  loses  the  volume  of  heat 
which  it  had  before  acquired  and  becomes 
cooler  as  it  approaches  the  upper  surface  of 
the  regenerator.    It  will  thus  be  seen  that 
the  regenerator  presents  two  different  sur- 
faces—one, or  the  upper,  is  the  cooler,  be- 
cause most  direcfly  opposed  to  the  current 
of  cool  air  entering    the    cylinders  from 
above ;  the  other,  warmed  by  the  furnaces 
below,  preserving  a  warm  exterior ;  and  by 
this  contrary  action  the  current  of  air  which 
is  alternately  drawn  through  or  expelled 
from  it,  undergoes  essential  modifications 
of  temperature.     A  very  small  percentage 
of  the  whole  volume  of  atmospheric  air  thus 
employed  is  permitted  to  so  to  waste.  Only 
a  few  pounds  of  coal — anthracite  only  being 
used  in  the  caloric  ship,  both  on  account  of 
its  greater  cleanliness  and  portability — are 
needed  to  commence  the  operations  of  the 
machinery.    There  are  no  boilers  or  large 
furnaces,  and  the  danger  from  fire  can  never 
be   so  great    as  to  create    apprehension ; 
while,  as  an  additional  means  of  security 
against  accident,   the  entire  fioor  of  the 
engine-room  is  covered  with  a  corrueated 
cast-iron  pavement,  the  plates  of  whicn  are 
so  carefully  joined  together  that  the  chance 
coals  can  neither  penetrate   to  the  wood- 
work, nor  the  water  enter  through  the  in- 
Iterstices  left  in  the  bed-plates,  as  is  fre- 
quently the  case  in  steamships.    A  number 
b2 
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of  advantages  are  thus  combined^  not  only 
in  the  engine,  but  in  connection  with  its 
various  appurtenances. 

The  construction  of  the  furnaces,  and  the 
small  amount  of  fuel  reauired  to  feed  them, 
cause  a  great  saving  in  the  stowage-room  of 
the  vessel,  by  which  it  gains  largely  in  ac 
commodation  for  merchandise  and  freight. 
The  freightage  of  the  ship  will  be  ilbout 
1,400  tons.  The  freight-deck,  strongly  se- 
cured  from  accidents,  is  roomy  and  cleanly. 
It  is  perfectly  clear  from  stem  to  stem,  in 
consequence  mainly  of  the  small  space  oc- 
cupied by  the  machinery.  The  coat -hold  is 
below  the  freight-deck,  and  is  abundantly 
spacious  to  contain  the  entire  mass  of  fuel 
required  for  the  outward  and  return  voyages 
of  the  ship.  It  is,  in  fact,  contemplated 
that  the  vessel  will  be  able  to  carry  her 
coals  for  the  longest  trips  out  and  back, 
even  should  the  voyage  be  extended  beyond 
the  eustomary  route  of  our  packet  steamers. 
The  coal  can  not  only  be  procured  here 
with  greater  readiness,  but  the  stowage  of 
the  amount  required  may  be  accomplished 
at  one  time,  and  a  certain  contract  may  be 
entered  into,  by  which  the  owners  of  the 
vessel  may  realize  a  profitable  sort  of 
economy.  It  is  not  to  be  lost  sight  of,  in 
ease  the  success  of  the  caloric  principle 
shall  be  definitively  established,  that  the 
monopoly  of  the  coal  trade,  for  steamer 
supply,  will  eventually  remain  with  the 
American  dealers.  The  steam  ships  can 
now  carry  a  supply  sufficient  only  for  a 
single  trip.  To  return  to  port  they  are 
compelled  to  lay  in  supplies  abroad,  and 
hence  one  of  the  ostensible  reasons  of  the 
expedition  to  Japan — the  necessity  of  free 
coaling-stations  being  felt  by  the  steamers 
navigating  the  waters  of  the  China  Seas. 

[By  the  last  accounts  received  from  Ame- 
rica, it  appears  that  the  Ericsion  has  made  a 
trial  trip,  and  that  she  has  achieved  a  speed 
of  12  knots  an  hour.  This  speed,  it  must 
be  observed,  is  partially  attributable  to  the 
favourable  state  of  the  wind  and  of  the  tide ; 
but  the  success  of  the  experiment  may  be 
judged  of  from  the  fact  that  she  answered 
her  helm  perfectly.] 


ffoeUer*s  AmUylical  CfumUrt  Asjtittant. 
Translated  from  the  German,  with  Copi- 
ona  Additions  by  Oscar  M.  Lieber. 
Sampson  Low,  Son,  and  Co. 

Ik  the  very  numerous  manufactures 
where  chemical  prooesses  form  the  great 
baaia  of  operation,  this  manual  of  analysis 


will  be  found  of  extreme  value.  Originally 
published  at  Gottingen,  in  the  year  1849, 
for  the  use  of  students  in  the  laboratoiy  of 
the  Author,  who  is  professor  of  chemistry 
in  the  university  of  that  city,  it  was  found 
to  embrace  so  extensive  a  range  of  practi- 
cal information  within  an  extremely  limited 
compass,  that  the  translator  deemed  it 
worthy  of  being  presented  in  an  English 
form  to  the  American  public.  To  the  scien- 
tific and  manufacturing  community  of  this 
country,  it  cannot  be  in  a  less  degree  ser- 
viceable. The  course  of  proceeding  in 
almost  every  possible  state  of  circumstances 
is  concisely  and  clearly  laid  down,  accord- 
ing to  the  existing  state  of  the  science,  and 
in  the  hands  of  an  experienced  chemist  it 
is  certain  to  save  a  great  deal  of  reflection. 
The  work,  in  short,  is  precisely  one  for 
which  a  place  has  long  remained  vacant  in 
our  chemical  literature,  and  it  is  likely  to 
supply  wants  arising  from  this  circum- 
stance, which,  in  practice,  are  even  now 
constantly  experienced.  The  general  plan 
of  the  book  renders  it  conveniently  avail- 
able on  every  question  of  manipulation  for 
qualitative  or  quantitative  analysis,  and  the 
additions  made  to  it  by  the  translator  ex« 
tend  its  application  to  a  variety  of  matters 
not  included  in  the  original.  He  has  also 
written  an  introduction  describing  the 
most  general  manipulations  employed  in 
analysis;  snd  in  most  instances  he  has 
added  the  results  of  the  analyses  performed 
by  the  best  authorities.  In  another  respect, 
too,  a  practical  improvement  of  some  value 
has  been  effected  by  his  stating  the  per 
centages  of  the  ingredients  sought,  which 
exist  in  the  compounds  obtained,  wherever 
it  is  impossible  to  separate  the  latter  with- 
out  loss.  For  much  of  this  information 
the  Author  acknowledges  his  obligations  to 
the  learned  work  of  Frexenius  on  Quantita- 
tive Analysis.  Upon  the  whole,  the  book 
appears  eminently  adapted  to  the  wants  of 
the  manufacturer,  and  is  likely  to  come 
largely  into  use. 

THE  TRADES  OF  BIRMINGHAM. 

The    London   Works    at   Sniethwick — 
(Messrs.  Fox  and  Henderson) — ^are  in  full 
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employ  night  and  day.  The  ironwork  for 
the  Sydenham  Palace,  as  well  as  other 
numerous  ponderous  structures  for  all  parts 
of  the  kingdom  and  the  world,  are  in  course 
of  execution,  and  give  employment  to  many 
hundreda  of  hands.  Smethwick,  in  latter 
days,  seems  to  be  a  fsYoared  locality.  In 
close  contiguity  are  the  glass-works  of  the 
Messrs.  Chance,  who  have  obtained  the 
orders  for  the  glass  required,  not  only  for 
the  Dublin  Exhibition  and  Sydenham  Pa- 
lace, but  also  for  the  roof  of  the  Grand 
Central  Railway-station  in  Birmingham. 
This  roof  will  be  of  larger  dimensions  than 
any  other  in  the  world.  It  will  be  1,080 
feet  long,  with  a  span  of  212  feet  across, 
and  at  a  height  of  75  feet  from  the  rails. 
The  roof  will  be  of  fluted  glass.  The  extent 
and  importance  of  the  order  received  by 
the  Messrs.  Chance  may  be  conceived  from 
a  consideration  of  these  facts. 

In  anticipation  of  a  great  advance  in  the 
price  of  locks,  the  factors  have  issued  large 
orders  throughout  the  neighbourhood  of 
Willinhall  and  surrounding  villages,  and 
the  maater  lock-manufacturers  were  to  meet 
on  Monday  evening  at  Wolverhampton,  for 
the  purpose  of  considering  the  course  to  bo 
pursued  under  existing  circumstances. 

The  copper  and  the  tin  trades  are  in  an 
equally  agitated  state.  Another  advance  of 
5^  per  ton  has  been  declared  upon  copper, 
by  one,  if  not  more,  of  the  large  houses, 
within  the  last  few  days ;  and  large  orders 
have  been  refused,  even  upon  that  advance, 
so  that  manufacturers  applied  to  for  con- 
tracts are  obliged  to  refuse  them,  or  accept 
them  subject  to  the  price  of  copper  at  the 
time  of  delivery. 

The  glass  trade  is  iu  a  very  satisfactory 
condition.  The  raw  material  has  advanced, 
and  the  high  price  of  coal  has  rendered  an 
advance  of  manufactured  articles  indispen- 
sably necessary.  Every  description  of  glass 
is  now  undergoing  an  advance  of  price. 
One  large  house  has  already  declared  an 
advance,  and  in  the  ensuing  week  the  other 
houses  in  this  town  and  district  will  follow. 
There  will  be  a  meeting  on  the  subject  in  a 
few  days  at  Stourbridge. 

The  pistol  and  gun  trades  were  never 
knpwn  to  be  brisker  than  they  are  at  pre- 
sent. It  is  difficult  to  obtain  the  execution 
of  orders  at  greatly  enhanced  prices.  Agents 
ttom  various  parts  of  the  kingdom  have 
visited  Birmingham  in  the  course  of  the 
week  to  make  purchases,  but  neither  pistols 
nor  guns  in  any  quantity  are  to  be  bought 
in  the  town.  Pistols,  particularly  revolvers, 
are  scarcely  to  be  had  at  any  price.  The 
demand  is  chiefly  for  the  Australian  and 
Californian  markets.  The  sales  from  the 
stores  at  Plymouth,  Liverpool,  and  South- 
ampton, to  emigrants,  are  said  to  be  im- 


mense, and  the  storekeepers  who  visit  Bir- 
mingham complain  much  of  the  poor  sup- 
ply they  are  able  to  obtain. 

The  scarcity  of  labour  is  becoming  also 
a  subject  of  complaint  in  these  districts. 
Emigration  of  good  workmen  places  some 
manufacturers  in  considerable  straits.  In 
the  railway-carriage  and  truck  business  con- 
tractors are  obliged  to  search  throughout 
distant  parts  of  the  country  to  obtain  com. 
patent  artisans  to  complete  their  contracts, 
and  in  other  branches  of  local  trade  similar 
inconvenience  is  experienced.  The  local 
papersabound  with  advertisements  fbr  work- 
men in  almost  every  branch  of  Birmingham 
business. 

---o- — 

THE  IRON  TRADE. 

The  quarterly  meeting  of  the  ironmasters 
terminated  at  Dudley  on  Saturday  evening, 
and,  according  to  the  statements  of  some  of 
the  leading  firms,  the  iron-market  at  its 
close  was  firm  at  the  last  advance,  and  the 
prospects  of  the  trade  cheering.  At  the 
meetings  held  in  October  the  iron  manufac- 
ture of  South  Staffordshire  presented  a  very 
different  appearance;  great  depression  at 
that  time  existed,  and  little  hopes  appeared 
to  be  entertained  of  any  immediate  change 
in  the  aspect  of  affairs.  In  order  to  place 
the  change  which  has  taken  place  in  the 
strongest  possible  light,  we  give  the  follow- 
ing list  of  prices  declared  at  the  quarterly 
trade-meetings  held  in  October,  1852,  and 
January,  1853 : — 

October     January* 

Staffoidihire  bars £6    0    ...    £11 

lioiler  plates 7  10    ...       13 

Hoops 6  10    ...       12 

Common  nail-rods 6    0    ...       11 

Sheets 7  10    ...       IS 

Pigs  at  the  present  time  are  at  from  51. 5s. 
to  61. 1  three  months  ago  they  might  have 
been  purchased  at  half  the  price  or  less.  It 
will  be  seen  by  the  above  statement  that, 
within  thirteen  weeks,  all  descriptions  of 
iron  have  advanced  fast  approaching  to  cent 
per  cent.  This  most  extraordinary  rise  is 
to  be  attributed  to  three  causes— an  un- 
questionably increased  demand,  the  cheap- 
ness of  money,  and  recent  speculations  to  a 
very  large  extent  in  Scotch  and  Stafford- 
shire pigs.  The  circulars  of  the  Glasgow 
merchants  show  that  there  are,  or  have  been, 
hundreds  of  thousands  of  tons  in  stock 
awaiting  a  profitable  realization. 

The  intentions  of  the  Bank  of  England 
on  Thursday  caused  considerable  anxiety  in 
Birmingham,  and  had  the  screw  been  fur- 
ther applied,  which  was  much  feared,  there  is 
little  question  but  prices  would  have  gone 
down.  As  it  was,  orders  were  freely  taken, 
and  we  heard  of  bars  being  offered  at  5s. 
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under  the  quoted  Itet  Tke  reluet«icemmii- 
fested  a  mouth  ago  was  not  conspicuous  on 
this  occasion,  and  we  heard  of  bars  being 
oftred  at  5s.  under  the  quoted  list.  The 
reluctance  manifested  a  month  ago  was  not 
conspicuous  on  this  occasion,  and  we  heard 
of  offers  made  to  deliver  hoops  at  Liverpool 
at  IR  10s.  The  facts  mentioned  are  given 
upon  competent  authority,  and  show  that 
although  the  iron-trade  of  South  Stafford, 
shire  is  in  an  unprecedentedly  prosperous 
state  the  present  high  prices  are  not  so  firmly 
fixed  as  some  parties  have  represented. 

Throughout  the  meeting  the  general  im- 
pression  appeared  to  be  that  the  Bank  of 
England  had  been  induced  to  raise  the  dis- 
count  in  order  to  check  what  is  now  con- 
sidered unjustifiable  speculation  in  the  trade, 
and  it  was  further  intimated  by  persons  well 
informed  in  monetary  matters,  that  still 
greater  advances  would  be  made  in  Thread- 
needle-street,  if  further  attempts  were  made 
to  force  prices. 

Glasgow  Pig  Iron  -  market,  —  Glasgow, 
January  15.  —  Notwithstanding  the  firm 
tone  of  the  quarterly  meeting  at  Birming- 
ham,  the  price  of  pig-iron  has  given  way 
considerably  under  the  influence  of  the  in- 
creased demand  for  money  and  pressed 
sales.  To  -  day's  prices  may  be  quoted 
69s.  Gd.  to  70s.  cash ;  but  buyers  are  shy, 
and  decline  operating  in  a  falling  market. 

America, — By  the  steamer,  Canada,  which 
arrived  at  Liverpool  on  Sunday  from  Bos- 
ton, with  advices  from  New  York  to  the 
4th  inst. ;  we  learn  that  the  iron-market  of 
that  city  was  quiet,  but  firm.  Scotch  pig 
was  held  at  31  dols.  to  32  dols.  English  bar 
iron  was  selling  at  67  dols.  50c. ;  Swedish, 
at  82  dols.  50c. ;  and  English  sheet  at  4  dols. 
^c,  six  months. 


THE  ELECTRIC  CLOCK. 

Sir, — Your  last  Number  contains  the 
notice  of  a  paper  read  before  the  Society  of 
Arts  by  Mr.  C.  Shepherd,  jun.,  in  which 
Professor  Wheatstone  is  represented  as  the 
inventor  of  the  Electric  Clock,  which,  as 
carried  out  by  Mr.  Dent,  was  exhibited  at 
the  rooms  of  the  Royal  Society  in  1840. 
"  In  the  succeeding  year,**  says  Mr.  Shep- 
herd, "  Mr.  Bain  applied  for  his  patent." 

Now,  Sir,  it  has  been  long  since  incon- 
testibly  established,  that  Mr.  Bain  first 
exhibited  his  electric  clock  to  Professor 
Wheatstoneon  the  1st  August,  1840— that 
the  electric  clock  exhibited  by  Professor 
Wheatstone  to  the  Royal  Society  in  No- 
vember, 1840,  was  not  his  invention,  but 
that  of  Mr.  Bain— and  that  Mr.  Bain  did 
not  apply  for  his  patent  '*  in  the  succeeding 
year,"  but  in  the  previous  month ! 

Such  of  your  readers  as  may  have  for- 


gotten the  cireumstanoes,  or  wiah  to  satisfy 
tiiemselves  of  the  correctness  of  tht  fore- 
going statements,  will  find  in  the  39th 
volume  of  the  Mechanics*  Maganinef  page  64, 
a  minutely-detailed  history  of  the  trans- 
actions connected  with  the  invention  of  the 
electric  clock;  and  at  page  70,  the  final 
suppression  of  Messrs.  Wheatstone  and 
Dent*s  attempted  piracy,  by  injunction  ftom 
the  Court  of  Chancery  in  January,  1841. 
I  am.  Sir,  yours,  &c., 

W.  Baddbley. 

IS,  AngelUterraoe,  IiUngton, 
Jan.  17,  1863. 

Telegraphs  in  Switzerland, — The  following 
cities  and  towns  in  the  Swiss  Confederation 
have  just  been  connected  with  the  Subma- 
rine Telegraph  Company's  wires,  Comhill : 

Aarborg,  Baden,  Bale,  Berne,  Soleure, 
Altorf,  Friebourg,  Geneva,  Olaris,  LauaaDne, 
Lucerne,  Neufchatel,  Saint  Croix,  SaintOall, 
Schaffhausen,  Schwyz,  Zug,  Zurich,  Aaran, 
Berthond,  Bienne,  Brugg,  Chaux  de  fond 
(la),  Delemont,  Herzogenbuchsee,  Langen- 
thal,  Lenzbourg,  Liestatt,  Saint  Inner,  Son- 
ceboz,  Zoifiogue,  Alstatten,  Airolto,  An- 
dermoth,  Bellinzona,  Briffg,  Buhler,  Covie, 
Flawyl,  Fleurier,  Franemteld,  Herisau,  Hor- 
gen,  Lichtenstein,  Locarno,  Lode  (la),  Mo- 
gad^no,  Misocco,  Morat,  Merges,  Motiers, 
Neiderumen,  Nyon,  Ragaz,  Rappersehwyl, 
Rheineck,  Richtenschwyl,  Rorscnad,  Sion, 
Splugen,  Tufeu,  Thusis,  Trogen,  Usnach, 
Vcvay,  Wadenschwyl,  Wattwyl,  Wurterthir, 
Wyl,  Yverdun,  Chiasso,  Lugano. 


CROWLEY'S  SAFETY  SWITCH  AND 
SELF-ACTING  RAILWAY  SIG- 
NALS. 

A  SYSTEM  of  self-acting  safety  signals, 
embracing  every  contingency  in  railway 
traffic,  which  ought  to  be  provided  for,  and 
proceeding  upon  a  principle  of  operation  in 
its  important  features,  altogether  new,  has 
been  invented  by  Mr.  Crowley,  the  son  of 
one  of  the  Directors  of  the  London,  Brighton, 
and  South  Coast  Railway,  who  is  proceed- 
ing to  obtain  letters  patent  for  it 

By  this  invention  it  is  intended  to  make 
every  train  work  the  signals,  and  also  fix 
the  switches  at  any  station  to  which  one 
may  be  approaching.  As  any  train  or  truck 
enters  a  station,  or  is  shunted  on  to  the 
line,  the  fianges  of  the  wheels  will  depress  a 
lever,  which,  acting  on  an  electro-magnet, 
will  release  a  balance-weight,  and  cause  the 
danger  signal  to  be  put  up  at  the  station ; 
and  also  at  a  distance  along  the  line  of 
from  500  to  600  yards,  according  to  local 
circumstances.  When  a  train  has  arrived 
within  that  distance  of  s  station,  the  flan^ 
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of  the  wheels,  acting  on  a  unall  lever  In 
connection  with  an  eleetro-magnet»  wiil 
cauae  all  the  switches  leading  to  the  line  on 
which  the  train  is  advancing  to  heoome 
fixed,  so  that  nothing  can  thoughtlessly  he 
shunted  through  them  while  the  train  is 
running  fVom  the  distance-signal  to  the 
station.  The  switches  will  remain  fixed 
until  the  train  has  passed  the  station. 
Should  it  he  necessary,  however,  to  attach 
any  additional  carriages  to  a  train  standing 
at  a  station,  they  may  he  released  hy  turn- 
ing a  small  handle  close  to  the  lever-hox. 
When  the  signals  are  at  "danger,"  they 
will  remain  in  that  position  until  pulled 
down,  so  that  a  neglect  of  duty  will .  only 
cause  the  temporary  delay  of  a  train , 
whereas,  under  the  present  system,  it  might 
he  attended  with  serious  consequences.  The 
cost  of  application  to  existing  signals,  and 
the  expense  of  maintenance,  is  inconsi- 
derable. 


LENGTHENING    OF    SCREW 
STEAM-VESSELS  IN  THE  NAVY., 

It  will  be  remembered  that,  some  few 
months  ago  the  idea  which  prevailed  of  in- 
creasing  the  ratio  of  the  length  to  the 
breadth  of  ships  intended  for  screw  propul- 
sion operated  so  eifectually  on  the  minds  of 
the  late  Admiralty  as  to  induce  them  to  cut 
in  halves  the  Jfindsor  Castle,  120,  now 
known  as  the  Duke  ^  Wellington,  131, 
and  insert  in  her  midships  a  length  of  20 
feet.  The  Duke  of  Wellington  was  built  in 
Pembroke  dockyard,  on  the  same  lines  as 
the  three-deckers  Prince  <ff  Wales,  Royal 
Sovereign,  and  Marlborough,  each  of  which 
was  designed  at  Somerset-house  for  a  sail- 
ing- vessel,  to  carry  120  guns.  The  original 
length  of  these  ships  was  140  feet,  breadth 
60  feet,  and  depth  65  feet.  Without  any 
experience  whatever  respecting  the  benefits 
and  advantages  to  be  derived  as  a  compen- 
sation for  the  expense  incurred  by  length- 
ening the  Duke  qf-  Wellington  20  feet  amid- 
ships, the  Lords  of  the  Admiralty  have 
given  orders  to  lengthen  the  Marlborough, 
eonsiderably  advanced  towards  completion, 
in  a  similar  manner.  The  order  for  length- 
ening the  Marlborough  in  a  similar  way,  hy 
cutting  her  in  halves,  was  carried  into  effect 
on  Saturday  morning  in  Portsmouth  dock- 
yard, in  the  presence  of  Rear-Admiral 
Fanshawe,  C.B.,  superintendent;  Major- 
General  Simpson,  the  Lieutenant-Governor ; 
and  numerous  other  naval,  military,  and 
civil  ofiicers. 

The  operation  of  cutting  a  ship  in  halves 
and  moving  the  stern  20  feet  from  the  fore- 
part of  the  vessel  i^  remarkably  simple. 
The  groundway  and  bilgeway  are  prepared 
exactly  in  the  same  manner  as  if  the  ship 


was  about  to  he  launched,  the  only  difibr- 
ence  is,  that  after  the  keel  and  ribands  are 
entirely  separated  or  cut  at  midship,  divid* 
ing  the  hull  into  fore  and  aft  parts,  there 
are  two  strong  chain  cables  attached  to  the 
after  part,  by  which  it  is  allowed  to  recede 
slowly  from  the  fore  part,  and,  therefore,  a 
perfect  command  of  the  motion  of  the  ship 
is  by  this  means  readily  obtained.  The 
whole  performance  did  not  occupy  more 
than  a  few  minutes,  and  all  present  ap- 
peared to  be  delighted  with  the  manner  in 
which  the  process  had  been  conducted. 
The  mass  so  easily  moved  weighed  upwards 
of  200  tons. 

LAUNCH  OF  H.  M.  SCKEW  STEAM- 
FRIGATE  "TRIBUNE." 

The  screw  steam-frigate  Tribune  was 
launched  from  the  dockyard  at  Sheerness 
on  Friday  afternoon  last,  in  the  presence  of 
a  large  concourse  of  spectators,  including 
several  distinguished  members  of  the  service. 
All  the  workmen  belonging  to  the  yard, 
except  those  inunediately  engaged  for  the 
launch,  left  at  1  o'clock  at  noon,  and  at  2 
o'clock  the  yard-gates  were  thrown  open  to 
the  public.  By  3  p.m.  several  thousand 
people  had  availed  themselves  of  every  situ- 
ation eligible  to  get  a  sight  of  the  launch. 
Vice  -  Admiral  the  Hon.  Josceline  Percy 
(Commander-in-Chief  at  the  Nore),  Captain 
the  Hon.  Montsgu  Stopford  and  family,  Mr. 
Jonathan  Aylin  (master-attendant),  Lieu- 
tenant-Colonel England,  R.A.,  also  Captains 
Dalton,  Dunlop,  and  Mercer,  R.A.,  were 
among  the  officers  present. 

The  Tribune  is  to  carry  30  guns,  and  have 
engines  of  300  horse-power.  She  was  to 
have  been  launched  on  an  earlier  day,  but 
the  boisterous  state  of  the  weather  pre- 
vented it. 

Preparations  having  been  made  in  the 
morning  for  the  launch,  by  relieving  her 
from  her  shores  and  letting  her  rest  in  her 
cradle,  immediately  afterwards  the  splitting 
out  of  her  blocks  was  commenced,  until 
only  the  eight  foremost  blocks  remained^ 
these  blocks  being  left  to  be  tripped  in 
launching.  The  arrangements  for  cnristen- 
ing  the  vessel  were  made  by  Mr.  Samuel 
Read,  assisted  by  Mr.  Joseph  Large,  as- 
sistant-master shipwright,  and  the  foremen, 
Messrs.  Netherwood  and  Thornton,  and  the 
ceremony  itself  was  performed  by  Miss 
Stopford,  the  daughter  of  Captain  the  Hon. 
Montagu  Stopford.  Immediately  after  the 
band  of  the  Royal  Dockyard  Battalion 
played  the  national  anthem ;  Mr.  S.  Read, 
the  master  shipwright,  gave  orders  to 
"  stand  by."  At  a  given  signal  both  dog- 
shores  were  knocked  away,  and  this  splen- 
did  specimen  of  marine  urohitecture  gra« 
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dually  and  gracefully  glided  into  the  aea, 
amidst  the  hearty  cheers  of  thousands  of 
spectators. 

The  following  are  the  dimensions  of  the 
Trihune:  Ft    In. 

Length  between  the  perpendiculars  192  0 

Length  of  keel,  for  tonnage     .    .163  5\ 

Breadth,  extreme 43  0 

Breadth,  for  tonnage 42  6 

Breadth,  moulded 41  10 

Depth  in  hold 12  11 

Burden  in  tons       .     1,570  35*94 

Horse-power        .     .     300 

Mr.  Charles  Pope,  assistant-master,  at- 
tended by  seamen-riggers,  was  on  board  the 
Tribune  at  the  time  of  her  being  launched  ; 
30  of  the  latter  remuned  on  board  under 
the  directions  of  Mr.  Pope,  and  inimedi- 
ately  she  was  fairly  clear  of  the  basin  en- 
trance, and  to  the  extent  of  her  hawser,  the 
African  and  Monkey  steam-tug  vessels  ran 
up  alongside,  and  at  4*15  p.m.  she  was  towed 
out  of  harbour  for  Woolwich.  Mr.  W.  S. 
Barnes,  Queen's  pilot,  of  Woolwich,  on  his 
arrival  herewith  Her  Majesty's  steam-frigate 
Impirieuse,  was  retained  by  the  Captain- 
Superintendent  here  to  pilot  the  Tribune  to 
Woolwich,  which  he  has  done. 


LAUNCH  OF  THE  "  GRANITE 
CITY." 

One  of  the  first  clippers  yet  built  was 
launched  from  the  building-yard  of  Messrs. 
Walter  Hood  and  Co.,  Aberdeen,  last  week. 
She  was  named  the  Granite  City ,  and  is  in- 
tended for  the  India  and  China  trade.  The 
Granite  City  is  of  the  following  dimensions : 
— Length  of  keel,  155  feet ;  rake  forward, 
18  feet;  rake  on  stern-post,  8  feet;  length 
over  all,  from  taffrail  to  figure  -  head, 
193  feet;  extreme  breadth, 31|  feet ;  depth 
of  hold,  19  feet,  and  measures  806  tons  by 
the  old  rule,  or  771  tons  by  the  new  rule  of 
measurement,  and  is  estimated  to  carry 
1,400  tons.  By  this  model  the  advantages 
of  quick  sailing  and  large  burden  are  com- 
bined,  and  it  will  at  once  be  seen  that  the 
new  mode  of  measurement  afibrds  the 
greatest  facility  for  the  construction  of 
ships  on  this  principle.  Under  the  old 
system  of  measurement  it  was  the  interest 
of  the  owner  to  build  his  ships  as  high  and 
square  as  possible,  so  that  they  might 
register  on  a  low  figure  and  carry  a  large 
burden,  and  this  was  done  to  an  extent 
which  kept  our  mercantile  marine  far  be- 
hind that  of  other  nations  where  no  such 
restrictions  were  laid  down  or  insisted  on  ; 
but  by  the  new  mode  of  measurement  en- 
couragement has  been  given  to  construct 
sharper  ships,  and  it  is  the  peculiar  pro^ 
perty  of  the  clipper  model  after  which  the 


Granite  City  has  been  built  to  realise  the 
advantages  of  this  law  of  registration  to  an 
extent  &r  beyond  that  of  any  other  model 
which  has  yet  been  designed. 


Iron  Sliip  -  building  on  the  Tyne. —  The 
building  of  iron  ships  has  become  quite  a 
staple  trade  of  this  district.  On  Tuesday 
an  iron  sailing-vessel,  the  Swartkmore,  of 
1,100  tons,  the  largest  yet  built  on  the 
Tyne,  was  launched  from  the  building-yard 
of  Messrs.  Coutts  and  Parkinson,  at  Wil. 
lington.  She  was  built  for  a  Liverpool 
firm,  and  is  to  be  employed  as  an  Austra- 
lian emigrant-ship.  Her  owners,  who  are 
members  of  the  Society  of  Friends,  instead 
of  giving  money  for  a  carouse,  which  is  often 
the  case  after  a  launch,  contributed  50/. 
towards  a  school  for  the  education  of  the 
workmen's  children.  Tea  and  coffee  were 
provided  in  the  moulding-room.  On  the 
day  following  an  iron  steam  paddle-boat,  of 
530  tons,  the  Guanabara,  was  launched  from 
the  yard  of  Messrs.  Miller,  Ravenhill,  and 
Salkeld,  of  Glasshouse-fields,  Ratcliff,  who 
within  the  last  year  or  two  have  formed  an 
establishment  on  the  banks  of  the  Tyne,  at 
Low  Walker,  on  account  of  the  great  facili- 
ties  afforded  here  for  iron  ship-building. 
This  firm  have  just  commenced  the  build- 
ing of  a  large  iron  vessel  for  the  Australa- 
sian Pacific  Mail  Steam-packet  Company, 
to  be  called  the  Afeimra.  She  will  be  263  feet 
long  between  perpendiculars,  34  feet  lOA 
inches  in  beam,  30  feet  deep  in  the  hold, 
and  of  1,600  tons  burden.  She  will  pro- 
bably  be  ready  for  launching  in  the  sum- 
mer. Orders  have  been  received  by  an- 
other eminent  iron  shipbuilder  on  the  Tyne 
for  the  construction  of  an  iron  screw- 
steamer  to  trade  between  Preston  and  Ire- 
land. She  is  to  be  of  300  tons  burden,  and 
her  engines  will  be  of  50  horse  power. 


MR.  FARADAY'S  JUVENILE 
LECTURES. 

The  closing  lecture  of  Mr.  Faraday's  series 
of  Lectures  to  the  Young  was  delivered  on 
Saturday  to  a  very  large  assembly  of  young 
persons  and  adults,  at  the  Royal  Institution. 
A  considerable  portion  of  the  course 
having  been  occupied  with  illustrajtions  of 
the  action  of  the  atmosphere  upon  carbon 
and  hydrogen,  on  this  occasion  the  lecturer 
concluded  his  remarks  and  experiments  on 
that  subject.  The  combustibility  of  sulphur 
and  of  phosphorus  was  exhibited  experi- 
mentally, and  the  experiments  terminated 
with  the  action  of  oxygen  on  both  sub. 
stancci.  The  importance  of  phosphorus  as 
an  element  in  the  fabric  of  the  human  body, 
and  its  necessary  presence  in  the  vegetable 


lover's  stphon. 


69 


kingdom,  in  order  to  replace  animal  waste, 
was  dwelt  on  at  g^eat  length,  and  illustrated 
by  experiment.  Sulphuric  acid  was  now 
considered  as  the  most  energetic  of  what 
are  tenned  the  acid  powers.  To  show  the 
power  of  this  substance,  a  blue  liquid  in  a 
large  bottle  was  by  the  application  of  one 
or  two  drops  of  the  acid  changed  into  a  red 
one.  With  the  same  view  were  exhibited 
experiments,  showing  the  influence  of  sul- 
phuric acid  in  destroying  ammonia,  and  in 
eharring  wood.  The  lecturer  then  proceeded 
to  speak  of  the  metals,  of  which  he  chiefly 
desired  to  show  the  combustibility.  Iron 
was  a  very  combustible  substance  ;  so  com- 
bustible that  but  for  one  little  circumstance, 
the  Crystal  Palace  would  have  burnt  spon- 
taneously, in  consequence  of  the  large  snare 
which  iron  had  in  its  composition.  The 
combustibility  of  zinc  was  then  shown  by 
experiment;  some  shreds  of  that  metal,  in 
the  form  of  a  tassel,  when  placed  in  a  jar  of 
oxygen  burning  like  paper.  The  combus- 
tibility of  iron  was  illustrated  by  the  friction 
of  steel.  Copper  and  tin  were  burnt  at  a 
small  charcoal  furnace.  Antimony,  alter 
burning  for  some  time  at  the  same  furnace, 
was  thrown  down  upon  a  white  frame  which 
lay  upon  the  floor,  where  it  continued  to 
bum  m  globules  until  it  was  consumed.  A 
similar  experiment  was  performed  with  iron. 
Such  bodies  as  carbon  when  burnt,  pro- 
duced  substances  of  a  volatile  nature,  which 
mingled  with  the  atmosphere ;  but  as  soon 
as  burning  metals  had  cooled  they  assmned 
a  condensed  and  even  solid  form ;  so  that 
lead  for  example,  after  being  consumed  left 
behind  it,  in  the  form  of  oxide  of  lead,  a 
substance  weighing  more  than  the  original 
one. 

Mr.  Faraday  illustrated  these  interesting 
subjects  by  a  profusion  of  other  experi- 
ments directed  to  their  minor  details,  and 
concluded  by  expressing  the  hope,  so  cha- 
racteristic  of  his  ardent  devotion  to  the  cul- 
ture of  philosophy,  that  what  his  juvenile 
hearers  had  heard  might  prove  the  founda- 
tion of  a  progressive  acquaintance  with  the 
science  of  chemistry. 

ALLAN'S  ELECTRO-MAGNETIC 
ENGINE. 

Sir, — Feeling  the  greatest  interest  on 
everything  connected  with  Electro-magnet- 
ism, permit  me  to  express  my  gratification 
in  reading  the  paper  on  Mr.  Allan's  inven- 
tion inserted  in  the  Number  of  your  Journal 
for  Saturday  last.  The  only  difficulty  in 
bringing  this  most  simple,  efficient,  and 
safe  power  to  bear  upon  machinery  gene- 
rally, is  the  prejudice  of  practical  men,  aris- 
ing, in  many  instances,  from  the  faulty 
experiments  of  Messrs.  Hunt  and  Joule, 


— experiments  unquestionably  satisfactory, 
with  reference  to  one  particular  case,  but 
leading  to  the  greatest  errors  as  applied  to 
the  only  methods  which  will  in  future  be 
employed  for  the  purposes  contemplated. 
In  a  model  which  I  have  recently  con- 
structed, I  can  with  ease  produce  from  700 
to  900  strokes  in  a  minute ;  and  not  only 
is  the  consumption  of  sine  very  trifling, 
but  not  a  gram  of  zinc  is  consumed  with- 
out doing  efficient  duty. 

The  cause  of  electro-magnetism  would  be 
materially  advanced,  if  all  the  inventors  of 
rational  machines  could  be  induced  to  con- 
centrate and  unite  their  efforts.  Of  course 
one  plan,  and  probably  one  plan  only,  will 
eventually  be  found  the  best,  and  the  in- 
ventor of  this  plan  would  right  fully  claim 
the  largest  reward :  but  the  advantages  of 
assistsnce  in  details  from  others,  would 
fully  compensate  for  the  sacrifice  of  a  share 
of  his  property.  Acting  on  this  conviction, 
I  am  perfectly  willing  to  give  up  a  portion 
of  my  patents  for  the  purpose,  and  have 
long  since  had  the  pleasure  of  making  such 
a  proposal  to  Mr.  Harrison. 

I  am,  Sir,  yours,  &c., 

Geo.  Kemp,  M.D., 

Cantab. 

Cblswick,  Jan.  12, 1853. 

LOVER'S  SYPHON. 

Our  notice  of  the  syphon  invented  by 
Mr.  Lover,  of  Dublin,  has  attracted  the  eye 
of  Mr.  John  Ambrose  Coffey,  of  No.  4,  Pro- 
vidence-row, Finsbnry,  who  claims  priority 
of  invention  in  the  matter,  and  states  that  a 
considerable  time  back  he  tried  it  on  various 
fluids,  and  that  on  the  first  day  of  the  new 
law  he  took  steps  to  procure  a  patent  for  it. 
A  notice  of  his  intention  to  proceed  appears 
in  No.  1528  o{  the  Mecltanics*  Magazine.  On 
the  other  hand,  there  is  no  doubt  that  this 
ingenious  contrivance  is  an  independent 
invention  on  Mr.  Lover's  part,  who  appears 
not  to  have  been  aware  that  Mr.  Coffey  was 
engaged  in  perfecting  the  same  instrument. 
A  correspondence  has  ensued  between  these 
gentlemen,  in  which  Mr.  Lover  readily  con- 
sented to  abandon  his  claim  to  the  inven- 
tion, provided  it  should  turn  out  upon  ex- 
amination that  Mr.  Coffey's  s}n)hon  was 
provided  with  the  elastic  bag.  Mr.  Coffey 
states  that  his  provisional  specification  dis- 
tinctly describes  this  feature  of  the  contriv- 
ance, and  the  question  of  title  must  conse- 
quently  be  considered  as  settled  in  his  favour. 

London  and  North-  Western  Railway, — We 
understand  the  Directors  of  the  London  and 
North- Western  Railway  ate  taking  mea- 
sures to  apply  to  their  trains  the  best  prac- 
tical communication  between  the  guard  and 
driver. 
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The  Egyptian  Steam  Frigate  Paid  Gihad. 
— ^The  Pasha  of  Egypt's  new  iron  steam- 
frigate  Faid  Gehad  arrived  at  Alexandria  in 
68  hours  from  Malta — the  shortest  passage 
hitherto  made  ft*om  that  island  being  80 
hours.  This  steamer  has  been  much  ad- 
mired  by  all  who  have  seen  her ;  but  Abbas 
Pasha's  curiosity  has  not  been  excited,  and, 
instead  of  coming  down  to  Alexandria  to 
inspect  her,  he  has  started  on  a  tour  of  in> 
Kpection  to  the  upper  country.  She  reached 
Alexandria  In  the  week  preceding  the  6th 
instant. 

Royal  Polytechnic  Inititution. — A  special 
general  meeting  of  the  proprietors  of  this 
Institution  was  recently  held,  to  deter- 
mine upon  the  new  by-laws  in  connec- 
tion with  a  supplementary  charter  just  ob- 
tained, by  which  «ach  100^.  share  has  been 
converted  into  ten  10/.  shares,  a  holder  of 
two  shares  having  a  free  admission  for  him- 
self at  all  times ;  the  effect  of  which  will 
no  doubt  be,  that  the  proprietary  will  be 
greatly  extended,  and  the  Institution  propor- 
tionately benefited  thereby. 


APPLICATION  OF  THE  PROCESS 
OF  DEPLACEMENT  IN  MANU- 
FACTURES.—PART  1. 

BY  A  PRACTICAL  CHEMIST. 

The  applications  of  science  to  the 
most  ordinary  operations  are  daily 
becominff  more  numerous,  and  the 
signs  of  proffresa  are  fully  as  ob- 
servable in  the  improvement  of  old 
?roce8ses  as  in  the  contrivance  of  new. 
rom  the  earliest  ages  the  active  prin- 
ciples of  the  vegetable  world  nave 
been,  to  a  certain  degree,  obtainable, 
apart  from  the  inert  mass  by  whose 
organization  they  had  been  secreted. 
Fixed  oil&  the  juices  of  fruits,  and 
other  fluids  have  been  produced  by 
pressure,  often  aided  by  heat ;  essen- 
tial or  volatile  oils,  and  some  other 
educts,  by  distillation  ;  and  resins, 
gums,  alkaline  and  saline  secretions, 
colouring  matters,  &c.,  by  infusion, 
decoction,  and  maceration.  '  Of  these 
the  familiar  examples  are  the  brewery, 
the  tan-yard,  the  dye-house,  the  phar- 
maceutical laboratory,  the  domestic 
kitchen,  and — though  last,  not  least — 
the  tea-table,  "with  its  hissing  urn," 
or  humming  kettle.  Many  of  these 
operations  have  retained  all  their  an- 
cient simplicity,  some  accompanied  with 
a  sad  loss  of  material  and  great  dete- 
rioration of  quality.    It  is  to  this  cir* 


cumstanoe  that  we  are  now  direoting 
attention,  in  the  hope  that,  by  a  short 
notice  of  the  subject,  we  may  indicate 
a  mode  of  proceeding  likely  in  some 
measure  to  place  upon  a  philosophic 
foundation  the  very  simple  process  of 
obtaining  from  vegetable  structures, 
by  infusion  or  maoeration,  all  the  active 
principles  they  may  contain. 

The  teapot  is,  perhaps,  the  most 
familiar  example  of  an  infusory  or  ma- 
cerating apparatus,  and  its  operations 
are  so  generally  satisfactory,  that  little 
or  no  consideration  has  been  ^ven  to 
it  beyond  the  inflexible  condition  that 
it  must  be  supplied  with  water  at  the 
boiling  point,  aner  having  its  own  tem- 
perature raised  by  a  pr^minaij  rinse 
of  the  same.  This  is,  so  far  as  it  goes, 
a  wise  provision;  yet  the  teapot  i& 
after  all,  but  a  slovenly  aA^  wasteful 
apparatus. 

Coffee  being  rather  a  more  refractory 
material,  the  coffee-pot  has  undergone 
a  varietv  of  modifications,  and  amongst 
these  will  be  found  a  near  approxima- 
tion to  the  only  rational  mode  of  pro- 
ceeding in  its  own  case,  and  which, 
indeed,  is  a  fair  example  of  the  opera- 
tion now  under  consideration.  The 
manufacture  of  the  coffee  infusion, 
without  waste  of  the  berry  l>y  usinjf 
more  than  is  necessary,  wiuiout  dissi- 

Sation  of  its  aroma,  upon  which  its 
avour  mainly  depends,  and  in  a  state 
of  perfect  limpidity,  requires  that  the 
water  should  oe  at  a  temperature  of 
212  degrees  when  ^e  cofibe  is  sub- 
mitted to  its  action ;  that  actual  boil- 
ing should  not  take  place  during  the 
infusion ;  and  that  the  inert  woody 
fibre  and  other  residuary  n:iatter  should 
on  no  account  either  remain  susp^ded 
in  the  infusion  or  be  in  contact  with  it 
in  any  other  way — first,  because  a  tem- 
perature lower  than  212  degrees  will 
not  exhaust  the  coffee  of  the  principles 
we  wish  to  obtain ;  secondly,  oecause  a 
continuance  of  that  temperature  would 
soon  dissipate  the  aroma  or  volatile 
principle  ;  and  thirdly,  because  a  con- 
tinued infusion  upon  the  exhausted 
gi'ounds  would  impart  an  earthy  and 
disagreeable  flavour. 

How,  then,  are  these  effects  to  be 
assured  ?  The  French  percolating  cof- 
fee-pot is  the  modification  to  whioi  we 
have  alluded  as  beins  a  near  approxi- 
mation to  the  form  of  apparatus 
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joBt  now  inristed  upon. 

The  ncoompaoTing  flguM  ia  what 
was  designated,  Boma  thirty  years  ago, 
by  its  iuveutor  a  French  pharmacien,  an 
appariU  dtftlafanl,  or  displacing  appo- 
r^tua,  which  baa  sometuuea,  though 
improperly,  been  known  in  thi«  coun- 
try u  k  "  peroDlating  tippamtua," 


It  IB  cotnpoeed  of  an  outer  tcmbI  A, 
of  »  cylindrical  form,  open  nt  the  top, 
with  a  ooncaTB  bot^m,  from  which 
proceeds  a  tube  tenninnting  in  the 
BtopHWck  E.  B  ianalBo  a  cylindrical 
Teoel,  of  anch  a  lize  aa  to  drop  easily 
within  the  vessel  A.  It  is  open  at  top, 
and  ia  prorided  with  ^  perforated  bot- 
tom C.  O  is  a  perforated  diaphraani, 
detached  and  moveable,  but  fittmg 
loosely  in  the  vessel  B.  F  is  the  lid, 
with  a  chime,  or  descending  edfte, 
which  shoDld  either  drop  between  the 
two  cylinders,  when  the  lid  is  on,  or 
within  the  vesael  B.  This  arrange- 
HWBt  ia  utttmuj  is  aome  oasw,  where 


S'UFACTUliES.— PART   I.  Tl 

it  may  be  advisable  to  lota  the  lid  in 
its  plaoe. 

In  most  cases  the  best  material  for 
the  constraction  of  this  apparatus  is 
copper ;  the  vessel  A  and  the  lid  F  to  be 
well  tinned  on  the  inaide,  and  the  vessel 
B  on  both  aides.  The  bottom  C  and 
the  diaphraKm  D  ahould  be  of  tinned 
copper,  finelv  perforated.  In  other 
cases,  when  the  deplacing  fluid  or  men- 
struum would  have  a  destructive  re- 
action upon  the  apparatus,  stoneware 
or  glass  must  be  resorted  to.  In  the 
lat^r  operations,  wooden  vessels,  under 
anv  modification  which  keeps  the  same 
pnnciple  in  view,  may  be  economically 
adopted. 

[Want  of  space  obliges  us  to  divide 
the  paper  at  this  point,  and  to  reserve 
the  remaining  portion  of  it  for  our  nest 
Number.  It  will  treat  of  the  applica- 
tion of  this  principle  of  operation  in 
several  monufiutures  which  depend 
upon  the  successful  performance  of  pro- 
cesses cMeiitially  chemical,  and  point 
out  the  considerations  of  tempemtnre, 
menstmum,  &c.,  neceaaary  to  be  borne 
in  mind.] 


INSTITUTION  OF    CIVIL 
ENGINEEllS. 

At  ihe  ordiniry  weekly  meeling  of  the 
Intlitution,  held  on  Tueid*)  evening  Utt, 
jKinsi  Meadowi  Rendel,  Eiq.,  Presidenl,  in 
the  chsir,  ihe  evening  wu  entirely  deToled 
to  the  disciuiioD  of  Mr.  Burt'i  Peper  "  On 
the  Preservstion  of  Timber.- 

The  theory  of  the  vvioui  proceHes  was 
careliilly  described;  the  aciian  or  the  aolu- 
lioni  in  weler  of  mcUllio  aalu,  luch  h 
chloride  of  mercuij  (Kyan'a),  chloride  of 
lino  (Bumett'i),  or  eulphete  of  copper 
(Mari^ry'i).  Hia,  if  the  mixture  w«a  luffi- 
cienlly  strong,  to  coxgulite  the  ilbumen  in 
the  Mp  :  but  the  fihre  wu  left  unprotected, 
and  it  being  ■  property  of  alhunien  la  ren- 
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nould  irmneil lately  attack  wood 


had  the  ume  effect  of  coagnlat- 
the  albumen,  whilil  it  gave  a  waterproof 
covering  to  Ihe  flbre9,  prevented  the  sbaorp- 
lion  of  water,  and  was  so  obnoxioua  to  ani- 
mal life,  that  hitherto  no  initance  had  been 
adduced  of  well  creosoted  timber  having 
been  either  tatiched  by  decay,  dry  rot,  or 
the  marine  worm ;  and  the  triala  made  in 
India  showed  Ihal  it  wai  equally  objection- 
able to  the  while  ant. 
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The  chemical  producU  of  the  distillation 
of  coal  tar  were  described,  and  it  was  shown 
that  the  napthaline  was  essential  as  an 
antiseptic  ;  that  the  process  should  be  car- 
ried on  with  heated  creosote,  in  order  that 
this  product  should  not  crystallize  in  the 
capillary  tubes  of  the  wood,  and  that  it 
would  be  advantageous  to  dessicate  the 
timber  before  it  was  submitted  to  the  pro- 
cess,  for  which  purpose  it  was  proposed  to 
dry  the  wood  by  smoking  it  in  an  oven, 
whence  it  should  be  conveyed,  on  the  same 
trucks,  into  the  cylinders,  exhausted  to  the 
extent  of  20  or  27  inches  of  mercury,  and 
then  saturated  wi:h  heated  creosote,  under 
a  pressure  of  120  lbs.  to  l'!>0  lbs.  per  square 
inch.  Wood  thus  saturated  to  the  extent  of 
7  lbs.  or  10  lbs.  per  cube  foot,  might  be 
presumed  to  be  indestructible,  as  when  even 
by  a  less  perfect  process  such  an  extent  of 
saturation  had  been  attained,  no  authentic 
instance  of  decay,  or  injury  from  worm, 
had  ever  been  adduced ;  numerous  speci- 
mens of  wood  so  prepared,  that  had  been 
imder  ground  and  in  the  sea  for  from  twelve 
to  twenty  years,  were  exhibited,  and  all 
were  perfectly  sound. 

The  alburnam  or  sapwood  absorbed  the 
creosote  more  readily  than  the  heart  of  the 
timber,  which  could,  however,  be  penetrated 
by  the  solution  of  chloride  of  sine  (Burnett's 
process),  of  which  it  was  stated  that  careful 
analysis  demonstrated  its  intimate  combina- 
tion  with  the  timber ;  it  was,  therefore,  sug- 
gested that  in  cases  where  the  complete 
preservation  of  the  timber  was  of  vital  im- 
portance, and  expense  was  not  a  considera- 
tion, the  wood  should  be  first  subjected  to 
Burnett's  process,  and  then  be  creosoted,  by 
which  combined  means  it  would  become 
indestructible. 

It  was  shown  that  dry  wood  only  should 
be  subjected  to  creosoting ;  by  that  process 
sapwood,  otherwise  almost  useless,  could  be 
rendered  very  serviceable  ;  and  that  for 
piles  for  marine  work,  whole  round  timber 
should  be  used,  because  the  outer  portion, 
or  the  alburnam  was  so  much  more  readily 
saturated  with  the  oil,  and  this  prevented 
the  worms  from  making  an  inroad  into  the 
heart 

Timber  should  not  be  kept  floating  in 
ponds,  as  in  London,  but  it  should  be 
slacked  in  the  docks,  as  in  Liverpool  and 
Gloucester;  when  the  tubes  were  filled 
with  moisture,  no  oil  could  be  forced  into 
them,  even  by  the  heaviest  pressure. 

By  returns  from  the  Leith  Harbour 
works,  it  was  shown  that  the  average  quan- 
tity of  creosote  absorbed  by  the  timber  was 
57}  gallons  per  load,  or  577  lbs.  weight 
forced  into  50  cubic  feet  of  wood. 

Piles,  H  inches  square,  of  unprepared 
timber,  at  Lowestoft  Harbour,  were  shown 


to  have  been  eaten  away  to  4  inches  square, 
in  four  years ;  whilst  creosoted  piles,  of  the 
same  dimensions,  driven  alongside  them, 
were  perfectly  untouched  ;  specimens  of 
both  were  exhibited. 

Some  specimens  were  shown  of  curious 
coke,  produced  from  the  pitchy  residue  of 
the  distillation  of  creosote ;  it  was  quite  free 
from  sulphur  and  earthy  particles,  and  was 
found  to  be  very  valuable  for  smelting  iron, 
for  which  purpose  it  was  beginning  to  be 
largely  used  near  Birmingham. 

It  appeared  to  be  admitted  that  all  the 
various  processes  somewhat  reduced  the 
transverse  strength  of  the  timber  when  dry, 
and  the  metallic  salts  affected  at  the  iron 
bolts,  or  fastenings. 

The  natural  juices  of  some  woods  did 
this ;  and  a  bolt  was  exhibited  which  had 
united  beams  of  elm  and  pitch  pine,  and 
was  corroded  entirely  away  at  the  junction. 

It  was  shown,  that  on  some  railways  in 
the  North,  unprepared  yellow  pine  had  been 
down,  as  longitudinal  sleepers,  for  sixteen 
years,  and  was  still  perfectly  free  from 
decay,  although  its  natural  term  had  expired, 
by  being  crushed  under  the  loads  constantly 
travelling  over  it.  The  effect  of  "  Green - 
heart "  timber  in  resisting  the  attacks  of 
worms,  was  particularly  noticed,  and  it  was 
admitted,  that  but  for  its  great  cost,  it  would 
be  extensively  used. 

Experiments  were  mentioned,  that  were 
made  at  the  Royal-pier,  Southampton,  on 
timber  prepared  by  various  processes ;  and 
the  result  was  that  the  creosoted  wood  alone 
resisted  the  attack  of  the  **  Terebrans*' 
with  which  that  water  was  peculiarly  in- 
fested. 

The  members  were  requested  to  aid  Mr. 
Burt,  the  author  of  the  Paper,  in  some  fur- 
ther experiments,  whiche  he  had  undertaken 
on  the  subject,  and  to  communicate  to  the 
Institution  all  information  which  could  elu- 
cidate the  various  points  treated  of.  in  the 
Paper,  or  alluded  to  in  the  discussion. 

The  following  Paper  was  announced  to  be 
read  at  the  Meeting  of  Tuesday,  Janu- 
ary 25th,  **  On  the  Construction  of  Fire- 
proof Buildings,*'  by  Mr.  James  Barrett, 
Assoc.  Inst  C.£. 

SOCIETY  OF  ARTS. 

The  Seventh  Ordinary  Meeting  of  the 
Society  was  held  on  Wednesday  the  19th 
instant,  Henry  Thomas  Hope,  Esq.,  Vice- 
President,  in  the  chair.  A  paper  was  read 
by  M.  Claudet,  "  On  the  Stereoscope  and 
its  Photographic  applications.'*  M.  Claudet 
having  given  a  brief  history  of  the  discovery 
of  Professor  Wheatstone,  and  of  the  invea- 
tigation  of  Sir  David  Brewster,  relative  to 
the  various  phenomena  of  binocular  vision, 
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pointed  oat  the  improvements  which  the 
latter  gentleman  had  made  in  the  construc- 
tion of  the  atereoscope  by  the  addition  of 
two  semi-lenses ;  he  observed  that  the  dis- 
covery had  lain  dormant,  or  at  all  events 
had  not  been  applied  to  photographic  pur- 
poses, until  M.  Duboscq  Soleil,  an  optician 
of  Paris,  took  up  the  invention,  at  the  in- 
stance of  Sir  David  Brewtter.  He  then 
gave  a  description  of  the  human  eye,  and 
showed  how  tiie  impression  of  all  objects 
viewed  by  the  pupil  was  conveyed  to  the 
sensorium  of  vision.  He  wished  to  prove, 
that  as  the  various  pencils  of  light  coming 
from  different  points  of  an  object  crossed 
each  other,  and  were  imprinted  upside  down 
on  the  retina,  that  the  principal  sensations 
of  vision  were  the  result  of  habit ;  and  these 
sensations  might  easily  be  varied  by  alter- 
ing the  manner  of  their  perception.  Single 
vision  by  means  of  two  eyes  was  due  to  the 
property  by  which  similar  parts  of  the  two 
retin«  united  lo  compose  on  the  mind  a 
single  impression  of  the  same  image.  The 
brain  was  never  sensible  of  perceiving  an 
object  aingle,  imless  the  axes  of  the  eyes 
were  directed  on  that  object,  when  the  image 
was  imprinted  on  each  of  the  retinse  exacdy 
opposite  the  pupil*  all  other  objects  appear- 
ing double.  Tne  double  image  of  nearer 
objects  than  the  one  giving  sijigle  vision, 
were  represented  one  on  the  left  eye,  on  the 
left  of  the  axis  of  a  supposed  sphere,  and 
the  other  on  the  right  eye,  on  the  right  of 
that  axis. 

Photography  alone  could  produce  images 
perfectly  identical  to  the  images  on  the  two 
retine ;  and  if  these  could  be  placed  so  that 
the  right  perspective  was  seen  only  by  the 
right  eye,  and  the  left  perspective  only  by 
the  left  eye,  there  would  be  the  same  repre- 
sentation on  each  retina,  as  if  the  natural 
objects  were  viewed.  This  was  precisely 
what  the  stereoscope  enabled  us  to  do.  If 
two  views  of  the  same  object,  one  similar  to 
that  which  would  be  seen  by  the  right  eye 
alone,  and  the  other  similar  to  that  seen  by 
the  left,  were  placed  under  each  eye  respcc- 
tively,  then  by  means  of  two  prisms  they 
would  be  refi«cted  on  the  two  retine  in 
the  planes  where  they  coalesced.  But 
they  do  not  coincide  in  all  their  parts 
any  more  than  the  natural  images  for  their 
Tarious  planes,  and  as  in  natural  vision  we 
were  obuged,  in  siirveying  the  stereoscopic 
pictures,  to  alter  the  convergence  of  the 
optical  axes,  according  to  the  various  places 
they  represented. 

One  of  the  most  remarkable  observations 
to  which  Mr.  Claudet  referred  was  the  sin- 
gular similarity  of  effect  between  squinting 
outwards  and  the  stereoscope,  and  squinting 
inwards  and  the  pseudoscope. 

He  showed  two  exactly  similar  pictures 
placed   in    the  stereoscope  produced  less 


relief  than  one  of  these  pictures  seen  alone 
with  one  eye,  proving  that  it  was  from  the 
gradual  coalescence  of  the  various  planes 
of  binocular  pictures  that  the  sensations  of 
relief  and  distance  were  obtained.  From 
this  fact  he  proved  that  paintings  could 
never  represent  the  distances  and  relief  of 
nature  or  stereoscopic  vision,  which  was  the 
representation  of  one  perspective  projection 
only.  Paintings,  he  said,  should  never  be 
inspected  except  with  one  eye.  For  this 
reason  he  thought  that  the  double  conical 
tubes  used  in  picture-galleries  should  be 
discarded,  and  that  a  better  perception  of 
distance  and  relief  would  be  obtained  in 
looking  through  a  single  tube  with  one 
eye. 

The  Iron  Serew  Steamer  "  Bengali — The 
Peninsular  and  Oriental  Steam  Navigation 
Company's  new  iron  screw  steamer  Bengal, 
Captain  Powel,  arrived  at  Southampton  on 
Sunday  from  the  Clyde,  and  is  to  be  got 
ready  at  once  for  the  Southampton,  Malta, 
and  Alexandria  mail  service,  and  will  start 
from  Southampton,  on  her  first  voyage  to 
the  Mediterranean,  on  the  20th  of  February. 
The  Bengal  is  the  largest  screw  steamer  and 
the  longest  ship  that  has  ever  entered  the 
Southampton  Docks,  and  in  every  way  a 
noble  vessel,  her  tonnage  being  2,300,  and 
horse-power  450.  During  the  passage  from 
Scotland,  her  performances  were  very  satis- 
factory, although  the  weather  was  most  un- 
favourable. The  Bengal  is  reported  to  have 
made  a  speed  of  more  than  12  knots  in 
slack  water,  and  to  have  steamed  8  knots 
against  a  heavy  head  wind  and  troubled  sea. 
This  is,  we  believe,  the  gpreatest  speed  ever 
achieved  by  a  screw  propeller,  and  it  is  con- 
fidently expected  that  the  Bengal  will,  under 
ordinary  circumstances,  run  from  South- 
ampton to  Alexandria  in  11  to  12  days,  in- 
cluding stoppages. 


THE  WATER-SUPPLY  QUESTION. 

In  a  paper  by  Mr.  O.  R.  Bumell,  C.  £., 
on  the  Spanish  province  of  Orense,  Gallicia, 
which  was  read  before  the  Institute  of 
British  Architects  last  month,  we  find  the 
following  remarkable  observations  on  the 
influence  of  soft  water  on  animal  and  ve- 
getable life,  which  are  worthy  of  attention 
on  account  of  their  intimate  relationship 
with  the  important  question  of  the  water 
supply.     Mr.  Bumell  says : 

"  One  very  interesting  observation  is  to 
be  made  with  respect  to  the  general  charac- 
ter of  the  fauna  of  this  part  of  Spain  (and 
which  confirms  other  observations  I  have 
made  in  different  parts  of  England  and 
Scotland),  viz.,  that  the  invariable  softness 
of  the  waters  is  prejudicial  to  animal  life. 
As  the  Board  of  Health  have  taken  upon 
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themselvei  to  assert,  in  oontradiction  to 
every  authority  who  hai  treated  the  subject 
of  the  physiological  action  of  water  upon 
the  human  frame,  that  soft  waters  are  the  best 
and  most  wholesome,  it  is  important  that 
the  public  should  he  informed  of  everything 
wherein  their  theories  appear  to  be  exposed 
to  doubu  I  therefore  now  proceed  to  re- 
late my  own  observations  upon  the  countries 
in  whibh  soft  waters  only  are  to  be  found, 
in  the  hopes  of  calling  forth  other  and  more 
valuable  inquiries. 

"  I  have  noticed  in  Spain,  in  the  granitic^ 
regions  near  Plymouth  in  England,  and 
Cherbourg  in  France,  in  the  mill-stone  grit 
districts  of  Yorkshire,  and  in  some  parts  of 
Scotland,  that  the  glandular  affections  are 
very  prevalent.  In  Gallic ia  it  is  notorious 
that  no  cavalry  regiments  can  be  kept,  be- 
cause the  hay  is  not  of  a  quality  able  to 
support  the  horses  {  and  generally  speaking 
the  race  of  horses  used  in  the  country  is  of 
a  very  inferior  description,  and  maintained 
with  difficulty.  Singularly  enough  this  fact 
is  confirmed  by  the  observations  made  by 
the  cavalry  officers  stationed  at  Guildford 
during  the  last  war,  as  recorded  in  *  Britton 
and  Brayley's  History  of  Surrey.'  It  was 
found,  in  the  latter  case,  that  the  hay  ob- 
tained from  fields  irrigated  with  soft  wa- 
ters from  the  Bagshot  sands — the  precise 
source  recommended  originally  by  the 
Board  of  Health — was  positively  injurious 
to  the  horses,  and  it  was  finally  excluded 
from  the  barracks.  There  is  in  the  streams 
of  Gallicia  a  remarkable  scarcity  of  fresh- 
water shells,  and  I  have  observed  the  same 
fact  upon  the  silicious  sands  of  the  Bagshot 
Heath,  and  in  the  mill-stone  grit  districts  of 
Yorkshire ;  it  would  appear,  in  fact,  that 
this  class  of  animals  cannot  obtain  in  those 
districts  the  materials  necessary  for  the 
secretion  of  the  elements  of  their  external 
skeleton.  Some  valuable  plants,  (such  as 
the  water-cress,  the  trefoils,  lucernes,  &c.,) 
are  entirely  wiwting  in  the  soft  water 
regions  ;  whilst  upon  human  beings  the 
effects  produced  by  an  absence  of  calcareous 
matter  in  the  waters  are  as  decidedly  cha- 
racteristio  of  a  low  tone  of  the  system,  as 
those  produced  by  too  great  a  proportion  of 
that  substance  are'charaeteristic  of  an  ex- 
cessive development  of  the  sanguine  tem- 
perament.*' 

[These  observations  are  in  perfect  unison 
with  the  well-known  circumstances  of  those 
localities  in  which  goitre,  or  scrofulous 
enlargement  of  the  glands  of  the  neck,  is 
the  prevailing  mnlady.  In  all  Alpine  re- 
gions, more  or  less  of  this  distressing  de- 
formity is  observable,  and  the  cause  has 
been  very  generally  referred  to  the  habitual 
use  of  snow-water,  which  of  course  can  be 
but  slightly  charged  with  mineral  matter  of 
any  kind.    When  we  consider  at  the  same 


time  that  the  geology  of  these  regions  it 
almost  entirely  primitive,  we  may  assure 
ourselves  that  the  spring-waters  are  there 
equally  deficient  of  lime,  though  not  so  of 
other  earths ;  such,  for  example,  as  mag- 
nesia and  alumina,  neither  of  which  can 
replace  lime  in  the  animal  economy.  Scro- 
fula, in  some  one  of  its  many  forms,  will  be 
found  to  be  abundant  in  all  districts  exclu- 
sively of  a  primitive  formation ;  the  Channel 
Islands,  for  example. 

At  this  time  these  facts  deserve  much 
consideration.  The  search  for  a  fitting 
supply  of  water  to  the  millions  of  London 
may  be  said  to  be  now  at  its  height.  Ig- 
norance and  cupidity  have  both  been 
charged,  and  properly  so,  with  present  de- 
fects, both  as  to  quality  and  quantity.*  Let 
care,  however,  be  taken  in  all  attempts  to 
remedy  these  d^ects,  first  to  ascertain  what 
are,  and  what  are  not,  impurities  in  ali- 
mentary water ;  and  if  it  be  found,  as  it 
probably  may,  that  Nature  presents  us  the 
beverage  from  her  own  bosom  not  in  an 
impure,  but  in  a  duly  medicated  state,  that 
would  be  worse  than  a  fastidious  refine- 
ment which  should  reject  the  slight  addi- 
tion she  has  made  in  the  recesses  of  her 
ovm  laboratory,  for  the  benefit  of  her 
creatures.] 

THE  EXHIBITION  OF  PHOTO- 
GRAPHS AT  THE  SOCIETY  OF 
ARTS. 

This  magnificent  collection  of  examples 
of  the  photographic  art,  which  has  attracted 
several  thousands  of  spectators  to  the  rooms 
of  the  Society,  has  just  been  enriched  by  a 
contribution  from  the  Earl  of  Granville  of 
twenty-one  sun -pictures  taken  at  Venice. 
These  productions  are  all  of  them  consi- 
dered  remarkably  successful.  The  Exhibi- 
tion  closes  on  this  day  week,  the  29th  insU 


THE  PROJECTED  PHOTOGRAPHIC 
SOCIETY. 

On  Thursday  evening,  an  inaugural  meet- 
ing of  photographic  amateurs  was  held  at 
the  Society  of  Arts,  for  the  purpose  of  dis- 
cussing the  preliminaries  of  the  formation 
of  the  contemplated  Photographic  Society. 
The  great  point  under  consideration  was 
whether  the  Society  should  be  constituted 
as  a  branch  of  the  Society  of  Arts,  amonr 
whose  members  the  idea  was  originated  ana 
matured,  or  whether  it  should  be  made  an 
independent  society.  The  advocates  of  the 
former  alternative  contended  that  the  So- 
ciety's rooms  and  officers  being  available  for 
the  business  of  the  contemplated  society, 
it  would  be  extremely  impolitic  to  incur  the 
heavy  expenditure  of  taking  offices  and  en- 
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giging  offieen  for  no  ad«|iMte  ailraiitace. 
On  the  oUier  hand  it  was  urged,  thai  though 
thie  oiler  had  been  made  on  the  part  of  the 
Society  of  Arts  in  a  spirit  characteristic  of 
its  devotion  to  the  culture  of  science  and 
art,  its  premises  and  its  officers  were  already 
sufficiently  burdened  with  the  business  in- 
cidental  to  the  numerous  objects  the  Society 
was  carrying  out,  to  render  such  an  arrange- 
ment desirable.  It  was  ultimately  deter- 
mined that  the  Society  should  be  formed 
upon  an  independent  basis. 


THE  SEWERS  COMMISSION  AND 
THE  SEWAGE  GUANO  COMPANY. 

Since  we  adverted  in  a  recent  Number 
to  the  inaction  of  the  Sewage  Guano  Com- 
pany, and  remarked  upon  the  probability 
that  it  was  owing  to  the  wsnt  of  facilities 
which  the  Commissioners  of  Sewers  might 
and  ought  to  have  afforded,  the  subject  ap. 
pears  to  have  attracted  considerable  pu'blic 
attention,  and  a  correspondence  has  been 
published  which  completely  realises  our 
anticipations.  The  Commission  have 
abruptly  refused  to  Mr.  Dover,  the  Com- 
pany's Manager,  «nd  whose  patent  forms 
the  basis  of  their  projected  operations,  the 
grant  of  the  sewage  of  an  outlying  sewer, 
to  bwin  upon  publicly.  A  request  so 
humble,  so  perfectly  harmless  in  its  nature, 
and  promising  to  be  attended  with  such  im. 
portant  results  to  society,  might  at  least 
have  beeen  reserved  for  consideration,  espe- 
cially as  Mr.  Moffatt,  Mr.  Stothert,  and 
other  gentlemen  have  been  deemed  worthy 
by  the  Commission  of  such  an  opportu- 
nity being  afforded  them. 

Without  attempting  to  contrast  the  rela- 
tive merits  of  these  different  schemes  for 
treating  the  sewage,  it  is  sufficient  to  ob- 
serve tibat  the  subject  is  one  which  involves 
nvmietotts  difficulties,  both  in  theory  and  in 
practice,  and' that  ho  expedient  should  be 
left  untried  which  promises  to  be  successful. 
If  the  Sewer  Commission  were  sincerely 
nnziouB  for  the  perfect  accomplishment  of  the 
public  objects  for  which  they  were  appoint- 
ed, they  would  give  indications  of  being 
■live  to  this  circumstance,  which  are  not  to 
be  found  in  their  general  administration  of 
nffiurs.  So  long  ago  as  the  4th  of  June 
last,  Mr.  Dover  applied  for  the  grant  of  the 
sewage  of  the  Kavensbourne  sewer  for  a 
term  of  years,  which  the  Commission  de-^ 
clined,  on  the  ground  that  they  were  not  in 
ft  condition  to  enter  into  such  an  arrange- 
ment. On  the  11th  of  September,  Mr. 
Dover  renewed  his  application,  and  asked 
lor  the  diversion  of  a  portion  of  the  sewage  of 
the  Northumberland-street  sewer.  He  was 
ftfain  unsuccessful;  the  Commieaion  depart- 


ing from  the  practice  of  granting  it,  which 
in  some  other  instances  it  had  followed. 
The  Commissioners,  however,  have  added  to 
their  refusal  the  following  invitation,  '*  U 
you  will  select  a  sewer  suited  to  your  object 
in  an  outlying  district,  the  Commissioners 
will  be  hapyy  to  treat  with  you."  The 
BAvensbourne  was  precisely  such  a  sewer, 
and  it  had  been  refused  but  a  few  months 
previously. 

Inconsistency  of  conduct  so  glaring 
destroys  all  coniidence  in,  and  all  respect 
for,  the  public  body  that  is  guilty  of  it,  and 
only  serves  to  show  that  irresponsible  power 
has  been  abused.  In  the  meanwhile  the 
public  are  shut, out  from  a  great  benefit, 
which  may  be  within  reach,  and  well-mean- 
ing individuals  are  exposed  to  unmerited 
iiguctice.  For  the  sake  of  progress  in  the 
cause  of  the  public  health,  no  less  than  for 
the  credit  of  a  Commiijsion  upon  whom 
such  important  trusts  devolve ;  we  hope 
soon  to  hear  that  this  obstacle  is  removed, 
and  that  the  Northumberland-street  sewer 
is  placed  at  the  disposal  of  Mr.  Dover. 


SPECIFICATIONS  OF  ENGLISH  PA- 
TENTS ENROLLED  DURING  THE 
WEEK  ENDING  JANUARY  20, 1858. 

John  Henry  Johnson,  of  Lincoln'8*inn- 
fields  and  of  Glasgow,  gentleman.  For  im- 
provementi  in  tteavi'enginei.  (A  communi- 
cation.    Patent  dated  July  6,  1852. 

These  improvements  have  relation  to 
steam  engines  working  expansively,  and 
consist  in  arranging  the  cylinders  of  such 
engines  in  such  manner  that  the  steam, 
after  having  actuated  the  piston  of  a  smaU 
cylinder,  shall  be  admitted  alternately  into 
two  larger  cylinders,  whose  pistons  it  shall 
move  by  its  expansion,  but  through  a  stroke 
equal  only  to  half  the  length  of  that  of  the 
smaller  cylinder.  The  motion  of  the  three 
piston  rods  is  taken  off  by  any  suitable 
means,  and  applied  as  desired  ;  and  thia 
arrangement  of  the  cylinders  is  adopted 
whether  they  are  stationary  or  oscillating. 

MosES  PooLE,  of  London,  gentleman. 
For  improvemenU  in  reaping  and  mowing  ma- 
chines,  and  in  puloeriMtng  ktnd.  (A  commu- 
nication.)   Patent  dated  July  6,  1852. 

The  "  improyements  in  reaping  -  ma- 
chines "  consist  in  a  mode  of  arranging  the 
cutters  and  guard-teeth  of  such  machines 
in  such  manner  as  to  prevent  the  cutters 
being  clogged  by  any  accumulation  of  cut 
matters  within  the  guard-teeth,  which  are 
made  double,  one  portion  being  above,  and 
the  other  below  the  teeth ;  and  this  object 
is  effected  by  cutting  transverse  grooves  or 
recesses  across  the  teeth  immediately  under 
the  cutter-bar,  and  attaching  pins  to  the 
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under  side  of  the  bar,  so  as  to  work  in  the 
recesses  when  the  bar  is  yibrated,  and  thus 
keep  them  clear,  and  prerent  any  portions 
of  the  cut  material  working  in  so  as  to  im- 
pede the  action  of  the  cutters. 

The  "  improvements  in  mowing-machines** 
consist  of  a  peculiar  combination  of  parts 
forming  a  machine  for  this  purpose.  This 
machine  consists  of  a' platform  having  a 
vibrating  set  of  cutters  with  guard-teeth  of 
the  kind  just  described  along  its  front  edge. 
The  platform  runs  on  wheels,  and  motion  is 
given  to  it  and  to  the  cutters  by  suitable 
gearing  fixed  on  a  vertical  pillar  on  the 
fi'ame,  and  set  in  motion  by  a  winch-handle 
which  is  worked  by  the  attendant,  who 
stands  on  the  platfonn  while  the  machine  is 
in  action. 

The  "  improvements  in  pulverizing  land  " 
consist  of  an  arrangement  of  thin  parallel 
discs,  having  intermediate  scrapers  for  re- 
moving the  earth  from  them  as  they  revolve, 
mounted  on  a  horizontal  shaft  of  any  re- 
quired width,  which  is  carried  by  suitable 
bearing- wheels.  The  discs  are  so  arranged 
that  their  depth  of  cut  can  be  regulated  at 
pleasure. 

Frederick  Sang,  of  Pall-mall,  artist  in 
fresco.  For  certnin  improvement  in  nutchi- 
nery  or  apparatus  for  cuttings  gmeing,  grind- 
ing, and  politfting.  Patent  dated  July  6, 
1852. 

The  improvements  claimed  under  this 
patent  consist  principally  in  using  two  or 
more  endless  saws,  moving  in  a  rectilinear 
path,  whether  parallel  to  each  other  or  not, 
for  sawing  purposes,  and  in  adopting  similar 
arrangements  for  cutting,  and  this  whether 
for  stone,  &c.,  or  for  cutting  grain.  The 
grinding  and  polishing  is  also  effected  by 
endless  webs,  carrying  suitable  surfaces  to 
act  on  the  materials  under  operation. 

Frederick  Gesswein, of  Canstadt,Wur- 
temberg,  stone-mason.  For  a  method  of  pre-' 
paring  for  baking  and  burning  maues  ijf  clay 
of  any  given  form  and  size,  and  baking  and 
bunting  the  same,  when  so  prepared,  as  tko^ 
roughly  and  eofppletely  as  a  common  brick  can 
now  be  baked  or  bnmt.  Patent  dated  July 
6,  1852. 

These  improvements  consist  in  perforat- 
ing masses  of  clay,  whether  in  the  shape  of 
cornices,  capitals,  pillars,  &c.,  whilst  in  the 
moulds,  ana  previous  to  burning,  so  as  to 
force  the  clay  more  thoroughly  into  the 
recesses  of  the  moulds,  and  to  enable  the 
heat  to  act  more  perfectly  on  the  moulded 
masses  in  the  process  of  burning. 

John  Andrews,  of  Fair  Oak-terrace, 
Newport,  Monmouth,  contractor.  For  cer- 
tain improvements  in  coke  ovens^  and  in  the 
apparatus  connected  tfterewith.  Patent  dated 
July  6,  1852. 
Mr.  Andrews'  improvements  consist  prin- 


cipally in  the  mode  of  arranging  the  flues 
to  his  ovens,  which  are  built  in  seta  of  six, 
so  as  to  effect  the  more  perfect  conversion 
of  the  coal,  and  in  applying  air  in  a  heated 
or  cold  state  at  the  crown  of  the  ovens,  in 
order  to  support  combustion.  The  ovens 
may  be  "drawn"  either  by  forcing  the 
coke  out  from  the  back,  or  by  a  draw-rod 
worked  from  the  front  In  order  to  pro- 
tect the  draw-rod  firom  the  action  of  the  heat, 
it  is  covered  with  ashes,  or  other  non-con- 
ducting material,  introduced  in  a  trough 
which  is  placed  alongside  the  rod,  and  then 
inserted  over  it,  in  which  position  it  serves 
as  a  support  over  which  the  coal  to  be  coked 
is  arched;  the  trough  is  then  withdrawn, 
and  the  oven  fired. 

Warren  Stormes  Hale,  of  Queen- 
street,Cheapside,  candle-maker,  andGBORos 
Roberts,  of  Great  Peter-street,  Westmin- 
ster, miner.  For  improvements  in  the  manu- 
facture of  night-lights  or  mortars.  Patent 
dated  July  8, 1852. 

The  improvements  which  constitute  the 
subject  ofthe  present  patent  consist  in  using 
transparent  or  semi-transparent  materials, 
by  preference  gut  or  animal  membrane,  for 
making  the  cases  of  night-lights  and  mortars. 
The  gut  is  placed  in  a  frame  or  mould  of  per- 
forated metal,  and  the  melted  fatty  matters 
are  poured  into  it  and  allowed  to  cool,  after 
which  the  gut  is  cut  into  lengths  and 
wicked  in  the  usual  manner ;  or  the  night- 
lights  may  be  first  moulded  in  lengths,  and 
then  wrapped  round  with  animal  membrane 
and  cut  to  the  proper  size  and  wicked.  In 
both  cases  a  disc  of  the  same  material  as 
that  which  forms  the  cases  may  be  used  to 
cover  the  bottoms  of  them  if  desired. 

Alfred  Vincent  Newton,  of  Chancery- 
lane,  mechanical  draughtsman.  For  improve- 
ments in  machinery  for  cutting  soetp  into  slabs, 
bars,  or  cakes.  (A  communication.)  Patent 
dated  July  10,  1852. 

In  this  improved  machinery  the  cutting 
of  the  soap  is  performed  by  means  of  wires 
or  cords  stretched  in  a  frame,  and  kept  at  a 
proper  state  of  tension  by  weights  or  springs, 
the  soap  being  placed  on  a  table  which  is 
fed  up  against  the  wires,  and  has  a  series  of 
slots  formed  iii  its  surface  to  enable  it  to 
traverse  past  them,  so  that  the  soap  may  be 
cut  from  end  to  end. 

Joseph  Baron  Palm,  of  Castle- street, 
Holborn.  For  an  improved  mode  of  baking 
bricks,  tHes,  and  other  kinds  vf  pottery  or 
earthenware.     Patent  dated  July  13,  1852. 

The  novelty  of  this  mode  of  baking  con- 
sists in  constructing  the  kilns  used  in  two 
stages  or  floors,  each  divided  into  several 
chambers,  the  heat  being  applied  direct  to 
the  lower  chambers  and  then  passing  to  the 
upper  ones,  and  being  regulated  and  directed 
by  suitable  dampers. 
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Gmmu — ^The  mode  of  eonatructing  or  eom- 
btning  parts  into  a  kiln. 

Thomas  Richards,  of  St  Erth,  and 
Samuel  Geose,  of  Gwinear,  both  in  Com- 
walL  Foreertmm  imprevementt  in  machinery 
for  reducing  and  puherizing  ores,  mineraie, 
tiones,  ond  other  tubetances.  Patent  dated 
July  15,  1852. 

A  description  of  this  machinery  will  be 
found  as  the  first  article  of  our  present 
Number. 

SpeeiJkaiioH  Due,  but  not  Enrolled, 

Thomas  Joed  an,  of  Old  Broad-street, 
London.  For  improvements  in  dieh^ecting 
eoaenHni  oils,  and  in  treatng  fatty  matters 
obtained  from  shale,  sehistus,  or  other  bUumi^ 
nmaa  mbstanees,  and  in  retorts  employed  in 
dieeilUng  snch  minerals.  Patent  dated  July 
12,  1852. 


PROVISIONAL  PROTECTIONS. 

Dated  December  81,  1852. 

1107.  ThoBiM  HarriMW.  Improvements  in  iteam 
eiifines. 

ItM.  Thomas  Bonjamln  Smith.  ImproToments 
te  cateining  oortaia  ores,  and  in  the  constraetion 
of  tanmeoo  for  that  puipose,  and  for  convertinf 
coirtatn  products  arislnf  in  the  process  Into  an 
article  of  commerce  not  heretofore  produced  there- 
ftom. 

ISll.  JaasesLord.  Improvements  in  carriage- 
steps. 

Doled  January  I,  1858. 

1.  William  WUhinsoa.  Improvements  in  taps 
and  other  apparatus  for  filtering  and  drawing  off 
liquids. 

9.  John  Addison  and  Henry  8.  Elcke.  Making 
a  tessellalod  pavement. 

4.  Junius  8t.  John  Eicke.  Deodorizing  and 
preparing  American  and  other  resins  for  miaing 
with  grease,  tallows,  and  wax,  so  as  to  improve 
them  by  giving  them  a  greater  hardness  and  eon« 
sIstSB^,  and  rendering  them  less  liable  to  bo 
sflhrten  Iqr  change  of  temperature. 

5.  Joseph  John  William  Watson  end  William 
Praeeer.  An  Improved  method  of  manufheturing 
steel  and  of  earbnrislng  Iron. 

C.  Thonaa  Blllyeald.  An  improvement  in  the 
apparatus  and  arrangement  of  apparatus  fbr  mak- 
ing looped  fftbrics. 

7.  Joseph  Brough.  A  new  manufhcture  of  a 
vitiefied  sttbetanee,  and  its  application,  slone  or  in 
eomUnatlon  with  mineral,  earthy,  and  plastic  sub- 
stances, to  various  useful  purpoaes  In  the  arts,  and 
Itar  eertain  other  new  applications  of  known  plastic 


9.  Matthew  Tomlinson.  Certain  improvements 
in  the  mannfacture  of  "  species  Jan "  or  show 
Jers. 

Dated  January  8,  1858. 

!••  David  Httlett.  Improvements  In  the  manu- 
Ihecnrs  of  ornaments  for  lamps,  chandeliers,  and 
architectural  pniposes. 

II.  John  Bleackley,  Junior.  Improvements  in 
nuiefaiacry  to  be  used  in  waahing,  bleaching,  dye- 
inir,  and  sizing  yams  and  fhbrles. 

IS.  Lasare  Franvois  Vaudelin.  Improvements 
In  apparatus  tar  retarding  and  stopping  railway 


14.  Charles  Edwards  Amos.     Certain  Improve- 
ments In  the  eoostruction  of  centrifugal  pumps. 


Dated  January  4,  1858. 

15.  Peter  Armand  Lecomte  de  Fontainemoreau. 
Improvements  in  axle  boxes.    A  communication. 

16.  Edward  Clarence  Shepard.  improvements 
in  the  manufacture  of  gas. 

17. .  Joseph  James  welch  and  John  Stewart 
Margetson.  Certain  improvements  in  the  manu- 
facture of  trsvelling-cases,  wrappers,  and  certain 
articles  of  dress  hitherto  manuCsctured  of  leather. 

19.  George  Owynne  and  George  Pergusson  Wil- 
son. Improvements  In  treating  f&tty  and  oily 
matters. 

Dated  January  5,  1858. 

SO.  William  Edward  Newton.  Improvements 
In  atmospheric  engines.    A  communication. 

21.  Jean  Baptlste  Pascal.  Improvements  In 
obtaining  motive  power. 

SS.  Gustavo  Eugene  Michel  Gerard.  Improve- 
ments In  manufacturing  and  treating  caoutchouc. 

23.  Gustare  Paul  de  I'Huynes.  Improvements 
in  medical  portative  electro-galvanic  apparatus. 

24.  Thomas  Shilton.  Certain  improvements  in 
weighing-machines. 

is,  Charles  Frederick  Whltworth.  Improve- 
ments in  apparatus  to  be  used  In  connection  with 
railway  signals  for  the  purpose  of  indicating  the 
approach  of  trains  and  of  preventing  collisions. 

26.  Francis  Edwards.  Improvements  in  the 
method  of  lettering,  figuring,  and  ornamenting  the 
surihce  of  enamel  used  for  dials  and  other  pur- 
poses. 

27.  Frederick  Arnold.  Improvements  in  heating 
the  water  in  a  bath  or  other  vessel. 

25.  Herbert  Newton  Penrice.  Improvements  in 
propelling  vessels. 

20.  William  BendweU.  Improvements  in  treat- 
ing sewage  waters  and  matters. 

Dated  January  6,  1853. 

30.  Emile  Grillet.  Improvements  in  renewing 
the  teeth  of  files. 

32.  Edward  Hutchinson.  Certain  improvements 
in  the  mode  or  method  of  preparing,  cleaning,  dry- 
ing, and  otherwise  treaung  wheat,  pulse  seeas, 
and  other  grain. 

84.  Robert  Watson  Savage.  An  alarum  bed- 
stead. 

36.  Robert  Whlnerey.  Certain  improvements  in 
or  upon  the  manufacture  and  treatment  of  leather, 
either  alone  or  In  combination  with  other  mate- 
rials. 

88.  WiUiam  Edward  Newton.  Improvements 
in  roving,  spinning,  or  twiating  cotton  or  other 
fibrous  substanoes.  which  invention  he  denomi- 
nates "LarwUl's  unprovements."  A  communi- 
cation. 


NOTICES  OF  INTENTION  TO 

PROCEED. 

(From  the  *'  London  Oaxette,"  January  18M, 

1858.) 

109.  William  Austin  and  William  SatherUnd. 
Improvements  in  ornamenting  glass. 

219.  Arthur  Richard  Burr.  Certain  improve- 
ments in  making  gun  and  pistol  barrels  applieahle 
to  the  manufacture  of  other  kinds  of  tubes. 

253.  Charles  de  Bergue.  Certain  improvements 
In  machinery  for  punching  metals  and  for  riveting 
together  metallic  plnte*  or  bars. 

302.  William  Townley.  Improved  machinery  or 
apparatus  for  WKterin]$  and  fiushlng  streets, 
squares,  courts,  and  oth;fr  localities. 

447.  George  GadU.  Improvements  in  appamtnt 
for  roasting  coffee. 

434.  Charles  Ciarke  nnd  John  Gilbert.   Improt^ 
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meats  in  theiiipply  ftnd  distribution  of  water  and 
other  fluids. 

472   Joseph  Rose.    Improvements  in  locks. 

516.  Arthur  Wall.  Improvements  in  the  mauu- 
faeture  of  sulphuric  and  other  acids. 

784.  Charles  Seaton.  Improvements  in  the  ma- 
nufacture of  metal  tubes,  and  in  the  machinery 
employed  therein. 

914.  James  Hayelston  Haldon.  Certain  improve- 
ments in  the  means  of  rendering  wood  imperish- 
able and  uninflammable.    A  communication. 

917.  John  Brannis  Birch  and  Euf^entus  Birch. 
Improvements  in  forming  drains,  and  introducing 
pipes  or  tubes  Into  the  earth. 

960.  Joseph  Bentley.  Improvements  applicable 
to  fire-arms. 

965.  Denis  John  Murphy.  An  improved  agri- 
cultural-machine, which  he  calls  the  "  Archime- 
dean Agricultural-machine." 

1094.  Alfred  Krupp    Improvements  In  cannons. 

1110.  George  Lingard.  Improvements  in  taps, 
and  apparatus  connected  therewith,  for  admitting 
air  to  bC'  r  and  other  liquors  under  draught. 

nil.  William  Wilkinson.  Improvements  in  the 
manufacture  of  paper  and  paste^ioard,  and  in  the 
production  of  a  substance  applicable  for  veneers, 
panels,  >and  to  many  purposes  to  which  gutta 
percha  and  papier  mache  are  applicable. 

1121.  George  Beadon.  Improvements  in  con> 
structing  and  propelling  ships  and  vessels. 

1128.  Ephraim  Mosely.  improvements  in  the 
manufacture  of  artificial  masticating  apparatus. 

UiO.  John  Moore  Hyde.  Improvements  in 
steam-engines  and  the  production  of  steam  for  the 
same, 

1153.  John  Hinks.  A  new  or  improved  pen- 
holder; 

1 165.  Josepli  Burch.  Certain  improvements  in 
machinery,  for  reaping,  loading,  stacking,  and 
storing  grain,  an^  other  agricultural  produce. 

1156.  Joseph  Burch.  Certain  improvements  in 
machinery  applicable  to  thrashing,  winnowing, 
cleaning,  and  sorting  ^^rain,  and  to  other  agricul- 
tural purposes. 

1160.  George  Michiels.  Improvements  in  tha 
manufacture  of  gas. 

1163.  Alfred  Vincent  Newton.  Improvements 
in  obtaining  and  applying  motive  power.  A  com- 
munication. 

1168.  George  Ingham.  Certain  improvements 
in  machinery  fbr  drawing  cotton  and  other  flbroua 
materials. 

1169.  John  Frederick  Gordon.  Facilitating  the 
turning  of  four-wheeled  carriages,  and  bringing 
the  ftront  and  hind  wheels  nearer  to  each  other, 
entitled  "The  Caster  Axle." 

1180.  William  Bucfleld.  Improvements  in  ap« 
paratus  for  combing  wool,  and  other  fibrous  sub- 
stances requiring  like  process. 

1186.  John  Copling,  jun.  A  safeguard  railway 
signal. 

1188.  John  Whichcord  the  younger,  and  Samuel 
Egan  Rosser-  Certain  improvements  in  the  mode 
of  burning  and  applyina  gas  for  lijtht  and  heat. 

1  )96.  James  Power.  Silvering  all  sorts  of  metals, 
and  of  glass. 

1201.  Hftnry  Hutchinson.  Improvements  in 
machines  for  washing  bottles. 

1203.  Robert  Stephen  Oliver.  Certain  improve- 
ments in  waterproof  and  other  garments. 

1 100.  Robert  Taylerson.  Improvements  In  ship- 
building. 

1211.  James  Lord.  Improvements  in  carriage- 
steps. 

1.  William  Wilkinson.  Improvements  in  t^s 
and  other  apparatus  for  filtering  and  drawing  ofl" 
liqoida. 

A.  Joseph  John  William  Watson  and  William 
Prosser.  Ah  improved  method  of  manufacturing 
st«el  and  of  earburixing  iron. 

14.  Charles  Edwards  Amos.  Certain  improve- 
mtnta  in  the  construction  of  centrifugal  pumps. 

19.  George  Gwynne  and  George  Fergnsson  Wll- 


impTOTonenta  in  traafcing  hiiy  uid  oOy 
matters. 

27.  Frederick  Arnold.  Improvements  in  heaUng 
the  water  in  a  bath  or  other  vessel. 

28.  Herbert  Newton  Penrioe.  Improvements  in 
propelling  vessels. 

88.  William  Edward  Newton.  Improvements 
in  roving,  spinning,  or  twisting  cotton  or  other 
fibrous  substances,  which  invention  he  denomi- 
nates "  Larw ill's  Improvements."  A  oommuni- 
oation. 

Opposition  can  be  entered  to  the  granting 
of  a  Patent  to  any  of  the  parties  in  the 
above  List,  who  have  given  notice  of  their 
intention  to  proceed,  within  twenty -one 
days  from  the  date  of  the  Gazette  in  which 
the  notice  appearsi  by  leaving  at  the  Com- 
missioners'-office  particulars  in  writing  of 
the  objection  to  the  application. 
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Sealed  Jan.  8,  1853. 

1.  Kobert  Adams. 

2.  George  Henry  Brockbank. 
4.  James  Hodgson. 

6.  Moses  Poole. 
9.  George  Green. 

13.  Edward  Lambert  Hayward. 

14.  Thomas  Christy,  jun. 
16.  Moses  Poole. 

19.  Moses  Poole. 

21.  George  Duncan  and  Arthur  Hut- 
ton. 
24.  Moses  Poole. 

28.  Moses  Poole. 

29.  John  Daniel  Ebingre. 

30.  Moses  Poole. 

32.  William  Pym  Plynn. 

33.  Moses  Poole. 
37.  Moses  Poole. 
43*  Moses  Poole. 

120.  George  Collier. 

121.  John  Lee  Stevens. 
128.  Richard  Why tock. 
136.  William  George  Nixey. 

162.  John  Ignatius  Fuohs* 

163.  Moses  Poole. 

230.  James  Bullough,  David  Whittaker, 

and  John  Walmesley. 
246.  George  H alien  Cottam. 

273.  John  Frederick  Chatwin. 

274.  John  Frederick  Chatwin. 

315.  Alexander    Clark    and    Patrick 

Clark. 
624.  Edward  "Lord. 
659.  John,  Edward,  and  Charles  Gos- 

nell. 
674.  Peter  Fairbairn. 
776.  Francis  Bresson. 

Sealed  Jan,  14,  1858. 

3.  Peler  Spence. 
212.  Thomas  Slater  and  Joseph  John 
William  Watson. 


WEEKLT  UST  OF  PATENTS  AKD  PESIGKS. 


79 


265,  David  CoUiion. 
579.  Alfred  Vineeiit  Newton. 
595.  Joseph  John  William  Watson  and 
Thomaa  Slater. 

666.  Benjamin  BaiUie. 
685.  Robert  Knowles. 

695.  Robert  Buncombe  Evana. 

741.  Samuel  Sedgwick. 

747.  Robert  Reybum. 

774.  John  Hinchcliff  and  Ralph  Salt. 

808.  George  WiUon. 

627.  John  Kilner. 

Sealed  Jm,  17,  1853. 

11.  Thomas  Wood  Oray 
1S9.  Joseph  Cox. 
146.  Kdwm  Lewis  Brundage. 
204.  Bendix  Ising  Jacoby. 
275.  Alphonse  Ren^  Le  Mire  de  Nor- 

mandy. 
858.  William  H.  Smith. 
533.  Anthony  Fothergill  Bainbridge. 
584.  Samuel  Clatke. 
564.  William  Bates. 
574.  John  Gedge. 
588.  Oeorge    Fergusson    Wilson    and 

Edward  Partridge. 
592.  George  Dixon. 
600.  George  Fergusson  Wilson. 
602.  John  Chubb. 
620.  George  Fergusson  Wilson. 
635.  Charles  Pryse  and  :B'ichard  Red. 

man. 

655.  Robert  Booty  Cousens. 

656.  Admiral  Earl  Dundonald. 

664.  John  Arthur  Phillips. 

665.  Thomas  Hicks  Chandler. 

667.  William  Frederick  de  la  Rue  and 

George  Watertton. 


694.  Charles  Griffin. 
697.  Obed  Hussey. 

710.  James  Noble. 

711.  Colin  Mather  and  William  Wilkin- 

son Piatt. 
738.  Richard  Coad. 
740.  Admiral  Earl  Dundonald. 

760.  John  Dent  Goodman. 

761.  Samuel  Holt 

771.  John  Thomas  Way  and  Thomas 

Manwaring  Paine* 

772.  Isaac  Lowthian  Bell. 

785.  Peter  Carmichael. 

786.  John  Burgess. 
790.  Benjamin  Nickels. 
802.  Jonn  Brettell  CoUius. 
818.  William  Hedges. 
833.  John  Frearson. 

862.  Andrew  Jeffrey. 

Sealed  Jan,  19,  1653. 

211.  Thomas  Seott. 

308.  John  Lewthwaite. 

452.  John  Caraaby. 

627.  Alfred    Augustus    de    Reginald 

Hely. 
713.  John  Henry  Johnson. 

824.  John  Winter. 

825.  John  Winter. 
865.  Charles  Harford. 
871.  James  Taylor. 
880.  Alexander  TurifT. 

The  above  Patents  all  bear  date  as  of  the 
day  on  which  Provisional  Protection  was 
granted  for  the  several  inventions  men* 
tioned  therein* 
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Date  of    No.  in 

Registrar  the  Re-  ^^^  ^  .^, 

mn.      glster.    Proprietor's  Names.  Addfesscs.  Subject  of  Design. 

Jan.  7      3408     Janet  Thoa.  Hewes  ....i.  Sonthamptdn  «.* Ventilating  waterproof  gar* 

ments. 

11  9409     Caleb  Hill Cheddar •. m Stay  and  dress  fastening. 

12  3410     AVro.  Edward  Kilbum...  Regent-itreet Stereoscopic  or  binocnlarcase. 

13  3411      NeildandCoUander    ...  Little  Friday-street   .^ Manifold  rest. 

14  9412     John  Pateraon Wood-street.* Summer  collar  tie. 

17      8413     1:.  and  J.  Driver Minorits  Bearing  and  hooks  for  Scale- 
beams. 
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TO  CORRESPONDENTS. 


jiM  dmMewr  Wishes  to  know  how  a  tranfeparent 
amamentatton  upon  an  op&qne  ground  is  glTen  to 
glass.  This  Is  eflbeted  In  general  by  etemng  with 
luorie  aeld  when  large  suriaees  are  to  be  operated 
npon;  tot  smaller  surfaces,  mechanical  methods 
are  rssorted  to,  and  these  are  in  most  instances 
preAmed  in  the  workshop  to  ehemical  processes, 
whan  cCehlng  by  fluoric  add  Is  the  method 
adopted,  this  dronmstance  Is  to  be  observed,  that 
the  action  of  the  add  itself  upon  glass  etches  it  in 


transparent  lines,  whereas  a  surface  of  glass  ex- 
posed to  the  fluoric  vapour  receives  at  once  a  dull 
or  opaque  appearance.  To  prepare  the  glass  for 
operation  by  fluoric  add,  a  thin  film  of  some 
resinous  substance  must  be  laid  upon  it  for  a 
'*  redstent,"  and  portions  of  this  must  be  removed 
bjr  stendlHng.  or  otherwise,  according  to  the  pat- 
tern intended.  When  the  glass  has  been  thus 
treated.  It  is  convenient  to  enclose  it  in  a  leaden 
receptacle,  filled  with  the  vapour  or  the  acid ;  as 


80 


NOTICES  TO  OOBBEBPOMBSNTS. 


their  action  upon  lead  is  extremely  foable.  A  regu- 
lar pattern  may  lometimes  be  produced  in  a  very 
elegant  manner  by  meant  of  net.  A  piece  of  net 
is  plunged  into  a  Tessel  containing  mucilaginous 
matter,  which  is  afterwards  carefully  expelled  from 
the  interstices  by  a  manipulation  which  allows 
currents  of  air  to  pass  through  them,  and  in  that 
state  is  laid  upon  the  surface  to  be  etched.  When 
dry,  a  resinous  solution  is  to  be  lightly  brushed 
over  it,  which  will  find  its  way  to  the  glass  under  the 
interstices,  but  will  be  excluded  elsewhere  by  the 
contact  between  the  net  and  the  glass.  The  solu- 
tion having  become  dry,  and  the  net  being  removed 
from  the  glass,  it  is  obviona  that  the  etching  pro- 
cess will  reproduce  upon  the  glass  the  exact  pattern 
of  the  net.  If  the  reverse  process  be  required,  that 
is,  if  the  interstices  are  to  oe  etched,  the  mucilage 
will  be  dispensed  with,  and  the  resinous  solution 
alone  employed.  'I  he  net  will  be  laid  upon  the 
glass,  and  immediately  removed,  leaving  behind 
a  resisting  pattern  of  itself. 

There  are  several  modes  of  ornamenting  glass 
and  earthenware  in  the  arts,  one  of  which  is  similar 
to  that  employed  for  painting  or  staining  it.  The 
object  to  be  coloured  or  stained  is  first  covered 
over  with  a  thin  layerof  adhesive  matter,  for  which 

eurpose  the  essence  of  lavender  is  considered  good, 
^pon  this  coating  the  colouring  oxides,  mixed  with 
the  requisite  fluxes,  all  in  a  state  of  minute  sub- 
division, are  gently  deposited,  and  in  that  state  the 
colours  are  fixed  by  filing. 

In  connection  with  glass  and  its  deeorations,  it  is 
important  to  observe  that  the  extensive  firm  of 
Hartley  and  Co.,  of  Sunderland,  have  commenced 
a  monthly  publication  on  the  subject,  the  first 
Number  of  which  has  Just  made  its  appearance.  A 
well  executed  engraving  of  the  interior  of  the 
works  at  Sunderland  is  given  in  it,  and  the  text  is 
occupied  with  information  regarding  every  known 
kind  of  glass.  The  idea  is  an  excellent  one,  and  if 
the  progress  of  other  manufactures  were  similarly 
represented,  as  we  are  inclined  to  think  they  will 
be  with  this  great  example  to  follow,  it  would  pro- 
duce most  important  and  most  marked  results. 

F.  S.t  Highfield,  Bheflleld,  asks  for  Information 
on  the  subject  of  the  extraction  of  silver  from  lead 
ore.  Some  recent  patents  are  directed  particularly 
to  this  object,  and  describe  processes  oi  easy  appli- 
cation and  groat  efficiency.  That  of  Mr.  Alexander 
Parkes,  of  Birmingham,  obtained  in  June,  18A1, 
for  improvements  in  separating  silver  from  other 
metals,  is  one  of  these.  In  a  patent,  obtained 
twelve  months  before,  that  gentleman  described  a 
means  of  extracting  silver  from  lead  ore,  by  first 
melting  the  lead,  and  then  using  sine,  in  a  melted 
state,  to  combine  with  the  silver  held  in  suspen- 


sion by  the  lead.  The  improvement  which  he 
introduced  into  that  process,  by  his  patent  of 
1891,  consisted  in  properly  proportionating  the 
quantity  of  sine  employed.  For  ore  etrntauiing 
14  OSS.  of  silver  to  the  ton,  one  part  of  shic  to  every 
hundred  of  ore  is  reoommended  aa  a  gopd  propor- 
tion. The  lead  having  been  smelted,  and  its  tem- 
perature raised  to  the  melting  point  of  sine,  the 
sine  is  introduced,  and,  after  having  been  well 
mixed,  time  is  allowed  for  it  to  rise  to  the  snrfiu*e 
with  the  silver.  When  the  metal  begins  to  set,  the 
sine  is  skimmed  off  and  put  aside  for  a  subsequent 
process  of  separation.  The  alloy  of  sine  and  silver  ia 
now  to  be  concentrated,  which  is  done  by  putting  it 
in  an  iron  pot  with  a  perforated  bottom,  and  apply- 
ing a  low  heat,  in  order  to  mdt  out  any  portion  of 
the  lead  which  might  remain.  The  alloy  thus  oon- 
centrated  is  then  to  be  submitted  to  a  low  heat 
again,  in  order  to  oxidise  the  sine,  and  to  admit  of 
its  being  dissolved  by  sulphuric  or  muriatic  acid, 
leaving  the  silver  to  be  treated  in  the  ordinary 
manner.  A  process  by  distillation  is  also  described, 
and  also  a  subsidiary  one  of  freeing  the  detilver- 
ised  lead  from  the  small  proportion  of  sine  It  will 
still  contain.  These  processes  are  described  at 
p.  18  of  the  Fifty-sixth  Volume  of  the  ITscAanict' 
Magaxine.  Mr.  Parkes  also  obtained  a  patent  In 
September,  1851,  where  he  describes  a  general 
method  of  treating  argentiferous  ores.  Tnia  will  ^ 
be  found  at  p.  SS8  of  the  same  volume.  4fn  a  ^ 
patent  obtained  by  the  same  gentleman  on  the  1st 
of  May  1852,  and  which  will  be  found  at  p.  414  of 
last  volume,  another  process  is  described,  which 
consists  in  employing  a  metal  or  compound  fbsible 
at  a  lower  temperature  than  the  compound  to  be 
operated  upon.  The  patent  of  Mr.  Gurlt,  of  Man- 
chester, dated  October  10th,  1850,  and  described  at 
p.  S16,  vol.  liv.,  also  bears  upon  this  subject.  In 
this  patent  the  existing  metnods  are  referred  to, 
the  "eliquation**  process,  the  European  amalga- 
mation process,  the  American  amalgamation  pro- 
cess, and  two  other  methods.  The  patentee's 
method  is  different  lh>m  all  of  these,  and  consista 
generally  in  converting  the  sulphuret  of  silver 
contained  in  the  ore  into  chloride  of  silver,  which  % 
will  be  dissolved  in  its  nascent  state,  and  can  be 
obtained  in  its  metallic  form  by  the  usual  process 
of  precipitation. 

H.  H.,  Mark-lane.— In  vol.  Iv.,  p.  41,  of  the 
MechamicM*  Magazine^  Is  a  fUll  description,  with 
engravings,  of  Ericsson's  Calorie-engine,  as  pa- 
tented in  this  country  In  its  most  improved  form. 
H.  H.  will  find  in  vol.  Ivi.  a  fall  explanation  of 
the  principle  of  the  engine,  iUustrated  by  engrav- 
ings which  exhibit  its  application. 


CONTENTS  OF 

Richards  and  Grose's  Patent  Ore-pulveriser— 

(uUh  €ngr*ving) ,...m....  61 

The  Calorie  Ship  "  Ericsson  " 61 

Woehler's  Analytical  Chemists'  Assistant 64 

The  Trades  of  Birmingham 64 

The  Iron  Trade  65 

The  Invention  of  the  Electric  Clock 66 

Telegraphs  in  Switxerland 66 

Crowley's  Safety-switch  and  Self-acting  Rail- 
way Signals 66 

Lengthening  of  Screw  Steam-vessels  In  the 

Launch  of  H.  M.  Screw  Steam  Frigate  "  Tri- 
bune"   «. 67 

Launch  of  the  "Granite  City" ^  6S 

Iron  Ship-building  on  the  TfXkt  68 

Mr.  Faraday's  Juvenile  Lertures 68 

Allan's  Electro-magnetie  Engine ^ ...  69 

Lover's  Syphon  60 

London  and  North- western  Railwi^  .... 


..*.......• 


THIS  NUMBER. 

Application  of  the  Process  of  "  Deplacement** 

in  Manulhctures.— Part  I TO 

Institution  of  Civil  Engineers 7 1 

Society  of  Arts 7t 

The  Iron  Screw  Steamer  **  Bengal "  78 

The  Water-supply  Question 79 

The  Exhibition  of  Photographs  at  the  Society 

of  Arts 74 

The  Projected  Photographic  Society 74 

The  Sewage  Guano  ^mpany... 75 

English  Specifications  snrolled  during  the 

vveeK  ..............................  ..«•••............••«•••  79 

Provisional  Protections  •• .....»• .....■•••.•  77 

Notices  of  Intention  to  Prooeed  .m......«...  77 

Weekly  List  of  Patents  »•• ...m...^.  78 

Weekly  List  of  Registered  Designs  .....•«....«•  79 

Weekly  Ust  of  Provisional  ReglstntloDa  ......  79 

Notices  to  Correspondents .~..m  79 


LONDON:  Edited,  Printed,  and  PuhUahed  by  Richard  Archibald  Brooman,  of  No.  16d,  Fleet-atmet, 
in  the  Citr  of  London.— Sold  by  A.  and  W.  GnUgnaiii,  Roe  Vlvlmue,  Pails;  Maehin  and  Co., 
Dublin  i  W.  C.  Campbell  and  Co.,  Hambuii. 


ptt|anks'  Paga^ine. 

No.  1588.]         SATURDAY,  JANUARY  29,  1853.  [sJIS^'m, 

EdiWd  bj  R.  A.  Bi-soiuii,  1«,  FlRl-ttml. 

TON  SPAfiRE'S  OBE-SEPARATING  MACHINERY. 
Fig.  8.  Fig.  1. 


82 

VON  SPARRE'S  OttE-SEPARATING  kACttlNERY. 

(Patent  dated  July  20,  1852.     Specification  enrolled  January  20,  1853.) 

M.  Von  Sparre's  inyention  for  separating  substances  of  different  specific  gra- 
vities is  based  upon  the  well-known  principile  that  when  substances  of  equal 
volume  or  size,  but  of  different  specific  gravities,  fall  into  a  resijsting  fluid|  such 
for  instance  as  water,  they  sink  with  different  velocities  ;  the  velocity  of  the 
heavier  ones  being  greater  than  that  of  the  lighter,  and  this  in  proportion 
to  their  difference  of  specific  gravity.  The  manner  in  which  this  principle  is 
applied  by  the  inventor  is  exhibited  in  the  accompanying  figures. 

Fig.  1  is  a  vertical  section  of  one  of  the  arrangements  on  the  line  EF  of  fig.  2. 
Fig.  2  is  a  horizontal  section  on  the  line  ABCD  of  fig.  I ;  and  fig.  3  is  an  under- 
side view  of  the  mainnshaft  and  its  appurtenances,  a  is  a  vertical  shaft  or  axle, 
which  has  rotary  motion  communicated  to  it  from  any  suitable  prime-mover  by 
means  of  the  bevel  gearing  b.  c  is  a  shoot  or  gutter  leading  from  an  ore-receiver, 
by  means  of  which  the  substances  to  be  operated  upon  are  supplied  to  the 
machine.  These  substances,  whether  ores,  gold  sand,  or  coal,  are  to  be  pre- 
viously assorted,  according  to  their  size,  by  any  of  the  methods  ordinarily  in 
use  for  this  purpose.  <^  is  a  cylindrical  casing  for  containing  the  substances  to 
be  separated,  which  casing  is  fixed  to  the  upper  part  of  the  revolving  shaft  a. 
ff  is  an  aperture  in  the  bottom  of  the  casing  d^  through  which  the  substances 

pass  to  the  water-vessel.  /  is  an  inclined  curvilinear  way,  down  which  the  sub- 
stances roll  after  passing  through  the  aperture  e.  The  object  of  this  curvilinear 
way  is  to  impart  to  the  substances  traversing  it  a  horizontal  motion,  in  a  direc- 
tion opposite  to  that  in  which  the  machine  is  moving,  and  sufiicientiy  powerful 
to  counteract  their  centrifugal  tendency,  and  thus  cause  them  to  fail  into  the 
water  vertically.  ^  is  a  cylindrical  vessel  filled  with  water,  into  which  the  sub- 
stances to  be  separated  fsJl.  A  is  a  cylinder  composed  of  metal  or  other  suit- 
able material,  which  is  attached  to  the  lower  part  of  the  shaft  or  axle  a,  and 
turns  with  that  shaft  in  the  water-vessel^,  it  are  horizontal  partitions  or  ledges 
placed  at  certain  ^ven  distances  apart  around  the  periphery  of  the  cylinder  /i. 
The  ledges,  or  partitions,  do  not  surround  the  entire  periphery  of  the  cylinder,  but 
only  from  one-half  to  two-thirds  of  it,  so  that  a  portion  of  the  annular  space 
between  the  exterior  of  the  cylinder  /i,  and  the  sides  of  the  water-vessel  p,  in 
which  that  cylinder  revolves,  is  left  open  to  allow  the  substances  to  be  separated 
to  sink  freely  in  the  water  in  the  vessel  g.  k  k  are  openings  in  the  sides  of  the 
water-vessel  ^,  through  which  the  separated  substances  ai'e  ejected  by  centri- 
fugal force  into  the  receivers  /  /,  which  are  in  communication  with  the  vessel  g^ 
and  arranged  around  it  at  convenient  distances,  mm  are  openings  in  the  tops  of 
the  receivers  / 1,  through  which  the  separated  substances  are  removed  from  time 
to  time  as  they  accumulate,  but  which  are  closed  by  valves  during  the  time 
the  machine  is  at  work. 

The  operation  of  the  machine  is-  as  follows  : — ^The  substances  to  be  separated 
having  been  previously  assorted  according  to  their  size,  as  before  mentioned,  are 
supplied  to  the  casing  d,  the  machine  being  in  rotation,  from  any  convenient 
receptacle  by  the  shoot  c.  From  the  casing  </,  they  pass  through  the  aperture  e^ 
down  the  curvilinear  inclined  way/,  the  peculiar  form  of  which,  passing  gradu- 
ally from  a  vertical  to  a  horizontal  direction,  imparts  to  them  a  horizontal 
velocity  in  a  direction  contrary  to  that  in  which  the  machine  is  revolving,  the 
effect  of  which  is  to  overcome  the  centrifugal  tendency  they  may  have  acquired 
on  enterinff  the  curvilinear  way,  and  to  cause  them  to  drop  from  it  perpendicu- 
larly into  the  water  contained  in  the  annular  space  of  the  vessel  g»  The  curve 
of  this  way,  or  its  height  above  the  vessel  g,  and  distance  from  the  centre  of 
motion  at  each  particuEu:  pointy  must  be  determined  by  the  ratio  of  centrifugal 
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force  exerted  at  such  poiBte  ;  and,  conseqaently,  the  curvature  mtist  be  greatest 
near  the  sides  of  the  cylindrical  vessel  g,  and  gradually  dimini^  as  it  approaches 
the  cylinder  h.  On  leaving  the  curvilinear  way,  the  substances  fall  into  the 
water  in  a  line  across  the  c^nnular  space  between  the  cylinder  h  and  the  casing  g^ 
and  at  the  part  which  is  left  open  between  the  ends  of  the  segmental  partitions 
or  ledges  i  t,  but  close  to  the  receding  ends  of  the  ledges,  and  immediately  sink 
to  the  bottom  with  a  velocity  corresponding  to  their  specific  gravity. 

As  the  substances  are  continuously  introduced  into  the  vessel  g  at  this  point 
only,  a  certain  time  must  always  elapse  before  the  advancing  en(&  of  the  parti- 
tions on  the  revolving  cylinder  come  up  to  it ;  and  as  the  heavier  substances  sink 
more  quickly  than  those  which  are  iiffhter,  IJiey  will  have  deposited  themselves 
on  the  bottom  of  the  vessel  g,  whilst  the  lighter  portions  will  be  still  held  in  sus- 
pension, when  the  advancing  ends  of  the  partitions  or  ledges  oome  up  to  the  point 
at  which  they  were  introduced.  The  partitions  will  then,  by  the  continuous  rota- 
tion of  the  machine,  pass  between  ana  intercept  the  falling  substances,  whicli  will 
be  divided  into  as  many  different  parcels,  each  of  about  the  same  specific  gravity. 
as  there  are  ledges  or  partitions  to  the  cylinder.  The  substai^ces  thus  separatea 
and  deposited  on  the  ledges  will,  at  the  moment  of  touching  them,  be  thrown  W 
the  centrifugal  force  communicated  to  them  by  fricl^ion  through  tne  openings  k  k 
in  the  sides  of  the  vessel  ^  g  in^  the  receivers  /  /,  and  the  process  of  separation 
will  continue  unintermittmgly  so  long  as  the  rotation  of  the  machine  is  Kept  up, 
and  the  substances  supplied  to  be  operated  on. 

Thus  a  continuous  process  of  supplying  the  materials  to  be  separated  from  each 
other,  and  of  separating  and  ejecting  them  from  the  water  vessel  into  the 
receivers,  is  constantly  going  on  at  all  points  of  the  annular  space  of  the  water 
vessel.  As  the  horizontal  ledges  or  partitions  occupyfrom  one-naif  to  two-thirds 
of  the  ftTiTMilitr  space  in  the  water  vessel  g.  a  rotary  motion  must,  of  necessity,  be 
commimicated  by  them  to  the  water  in  tnat  vessel  through  which  they  pass  in 
their  revolution.  This  motion  will  not,  in  any  case,  be  sufficient  to  aTOct  the 
efficient  working  of  the  apparatus,  but,  on  the  contrary,  it  will  admit  of  the  speed 
of  the  main  shaft  being  mcreased,  and  thus  enable  a  greater  amount  of  work  to 
be  performed  in  a  given  time. 


MARSTON'9  PATENT  BREECH-LOADING  AND  SELF-CLEANING  RIFLE. 


During  the  jpast  week  much  attention  has 
been  directed  to  the  construction  and  ope- 
ration of  Marston's  patent  breech  and  cart- 
ridges, contri?anee8  remarkable  for  their 
simplicity,  and  the  efficiency  with  which 
they  jointly  answer  the  objects  required 
in  fire-aims  of  the  best  construction.  Of 
all  guns  on  the  breech-loading  principle, 
this  certainly  seems  to  be  the  most  calcu- 
lated to  give  fiill  effect  to  the  philosophical 
superiority  of  that  arrangement ;  as  it  ad- 
mits of  rapidity  of  charging  and  discharg- 
ing, and,  at  the  same  time,  presents  the 
inestimable  advantage  of  leaving  the  bore 
of  the  piece  bright  and  smooth  after  any 
number  of  discharges.  This  important 
invention  is  due  to  Mr.  William  Marston,  of 
New  York, — a  gunsmith  and  mechanician 
of  great  skill  and  originality.  Associated 
with  him  is  Mr.  John  Trainor  Moulton,  an 
American  gentleman,  who,  perceiving  the 
great  value  of  the  contrivance,  secured  a 
patent  for  the  gun  in  January,  1851,  and 
for  the  cartridges  in  May,  1852,  and  has 
since  l)rought  them  into  favouraole  notice 


with  the  governments  of  America,  France, 
and  England.  The  rapidity  of  their  intro- 
duction into  the  services  of  the  three 
Powers  just  mentioned,  notwithstanding  the 
rivalry  of  other  inventions  of  acknowledged 
merit,  is  only  to  be  accounted  for  by  their 
simplicity  in  point  of  construction,  and  the 
numerous  practical  advantages  incidental  to 
their  use. 

The  patent  breech  amounts  in  effect  to 
the  shortening  of  the  entire  length  of  the 
barrel  by  the  length  of  one  cartridge,  and 
then  supplying  a  solid  re-acting  sur&ce  for 
the  explosion,  which  no  intensity  of  the 
explosive  force  is  capable  of  shaking.  A 
glance  at  the  means  supplied  by  the  inven- 
tion for  effecting  this  object  will  show  how 
quickly  it  may  oe  accomplished.  A  load- 
ing-lever G,  of  the  first-class,  turning  upon 
a  fulcrum  F,  placed  a  little  behind  the  trig- 
ger, and  bent  outside,  so  as  to  form  a  con- 
venient trigger-guard,  as  shown  in  Fig.  1, 
terminates  at  the  working  end  E,  witliin  the 
stock  of  the  piece,  as  shown  in  Fig.  2,  in  a 
cam-groove.    Abutting    upon  this  is  the 

f2 
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breCch-bolt  B,  which  repi8»ent»  both  breeoh 
■nd  ramrod.  A  pin  C,  fixed  at  the  bick 
end  or  the  breech-bolt,  enten  thin  groove, 
and  enibles  the  losding-lever  to  draw  the 
bolt  back,  or  to  push  it  forward  into  the 
barrel,  with  an  easy  aiid  rapid  motion. 

This  is  nearly  all  of  that  portion  of  the 
invention  which  relates  to  the  breech.     We 

the  cartridge!.  The  exterior  of  Iheae  mii- 
lilea  la  repreaenled  in  figurea  S,  4,  and  5. 
They  consitt  of  a  paatcboard  cylindrical 
cate,  or  ahell,  (lightly  Icei  in  diameter  than 
that  of  the  barrel.  In  the  chamber  thua 
formed  the  charge  is  depoiited,  and  it  ia 
eloied  in  front  by  the  bullet  o(  the  usual 
eonoidal  form,  which  ia  cetocDted  into  it, 
and  at  the  other  end  by  a  circular  leathern 
diic,  or  wad,  pierced  through  the  centre. 
The  operation  of  loading  ia  dius  perfomied. 
The  loading-lever  is  opened,  or  puahed  aut- 
warda  from  the  atock,  which  draws  back  the 
breech-bolt  from  the  butt  of  the  gun,  and 


leavea  an  open  place  in  the  barrel  for  the 
reception  of  the  cartridge.  Thia  being  put 
in,  and  the  loading-lever  cloeed,  the  cart- 
ridge Mill  obviously  be  thrust  forward  into 
the  barrel.  The  end  of  the  breech-bolt 
next  Ijie  cartridge  is  a  cylinder  accurately 
fitting  the  bore,  thus  confining  the  eiploaion, 
and  a  perforation  proceeds  from  Ihe  ceotre 
.,  -.   ...._.!.._.  ,___  -'--^ugh  the  ir —   -' 


the  bolt,  t 


a  upper 


Burftce.    When  the 


loading-lever  has  completed  its  stroke,  the 
upper  extremity  of  the  perf.jrat:an  coincides 
accurately  with  that  m  the  nipple,  thua 
forming  a  continuona  canal  for  Ihe  priming- 
lire,  &Dm  the  nipple  to  the  clurge,  through 
the  perforation  m  the  leathern  vad.  In 
Ihia  atate  the  gun  will  be  discharged  by 
a  pull  of  Ihe  trigger. 

The  cleaning  action  take*  place  in  thia 
nay.  By  the  explosion,  the  ihot  and  casing 
are  diacharged,  but  Ihe  leather  wad,  againat 
which  ita  action  la  ditecled,  remaina  by  the 
breeeh-holl.    At  the  next  chaq(e  th;B  w.-id 


Fig.  3.  Fig.  4.  Fig.S. 


Dll 


ia  driyen  in  before  the  cartridge,  and  aa  It 
ii  a  trifle  larger  than  the  section  of  Ihe 
bore,  and  ilB  edge  ia  well  greased,  its  rapid 
motion  through  the  barrel  in  forcible  con. 
tact  with  ita  interior,  when  the  piece  ia 
flred,  remoTea  the   deposil  flrom   Ihe  pre- 

One  word,  in  pasiing,  about  Ihe  lock, 
the  aimplicily  of  which  is  worthy  of  notice. 
It  differs  from  the  common  lock,  i 


as  Ihe  springs,  &c.,  are  contained  in  il  aa 
in  a  box,  the  two  aides  of  Ihe  lock  being 
raised  flangea.  The  common  lock  ii  let 
inlo  the  Btock  ;  this  has  but  to  be  screwed  to 
the  stock,  which  diflers  from  any  other. 
This  principle  of  oonslruction  affords  the 
means  of  atrengtheplng  the  small  three- 
legged  brace-plate  aerewed  over  the  tumbler 
which  acta  upon  the  hammer. 

With  Marston'B  rifle,  results  have  be«D 
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achieved  which  have  excited  the  greatest 
surprise  and  admiration.  Two  desirable 
and  important  objects  are  simultaneously 
attained,  besides  some  collateral  ones  of 
minor  utUity.  Loading  at  the  breech  is 
effected  with  a  rapidity  and  ease  which 
has  not  hitherto  been  had  in  fire>arms, 
not  even  in  Colt's  revolvers,  and  pieces  of 
analogous  form ;  and  at  every  discharge  the 
barrel  ia  cleaned  out  in  the  act  of  firing. 
One  of  the  pieces  on  Marston's  construc- 
tion, which  was  exhibited  to  us  after  having 
been  discharged  some  thousands  of  times, 
presented  a  perfectly  brilliant  appearance, 
where  a  view  could  be  obtained  of  the  sur- 
face of  the  bore. 

It  may  be  stated  further,  that  it  has  been 
found  to  yield  a  much  deeper  penetration 
than  is  the  case  with  other  guns  under  ordi- 
nary circumstances.  At  Woolwich,  in  the 
presence  of  Lord  Hardinge  and  numerous 
officers  of  both  arms  of  the  service,  it  drove 
a  shot  through  8  inches  of  a  mass  of  pine, 
penetrating  the  9th  inch,  at  a  range  of  200 
yards.  At  a  range  of  600  yards,  with  a 
charge  of  only  40  gprains  of  gunpowder — 
charges  in  this  country  being  generally  85, 
and  sometimes  90  grains — it  is  easy  to  hit 
an  extremely  small  object.  Its  rapidity  of 
manipulation  is  such,  that  it  can  be  loaded 
and  discharged  12  times  whilst  a  Colt's 
revolver,  or  other  similar  piece,  has  its  six 
chanlbers  loaded  and  fired.  Another  great 
practical  advantage  resulting  from  this  ar- 
rangement is,  that  there  is  no  recoil.  The 
reaction  of  the  powder  against  the  bolt  is 
conveyed  to  the  working  end  of  the  lever  in 
contact  with  it,  after  undergoing  a  reduc- 
tion of  about  one-half  on  account  of  ehange 
of  direction,  and  is  ultimately  sustained  by 
the  strong  pin  about  which  the  lever  turns. 
Here,  in  point  of  statical  effect,  we  have  the 
case  of  the  arch  reproduced ;  the  breech- 
bolt  representing  the  crown  of  the  arch,  and 
the  working  end  of  the  lever  the  fianks,  the 
pressure  upon  the  crown  being  ultimately 
distributed  through  the  mass  to  the  lever, 
as  an  abutment.  No  *' kicking"  of  the 
piece,  therefore,  can  occur.  So  certain, 
too,  is  its  working,  that  it  never  yet  has 
been  known  to  miss  fire,  and  Mr.  Moulton 
is  quite  willing  to  give  a  sovereign  for  every 
"  miss  fire,'*  provided  he  is  paid  one  penny 
for  every  eflective  one. 

The  leather  wads  are  punched  out,  perfo- 
rated, pressed,  and  greased  in  one  machine, 
and  women  and  children  are  employed  in 
the  great  factory  at  New  York  in  making 
the  cartridges.  So  expeditiously  are  they 
put  together,  that  an  entire  army  could  be 
provided  with  ammunition  in  30  hours. 
As  the  wads  are  pierced  and  pressed,  the 
small  filaments  of  leather  which  remain 


about  the  hole  prevent  the  powder  from 
escaping. 

The  Scientific  American  of  the  8th  instant 
thus  alludes  to  the  manufacture  of  these 
weapons : — "  Rifles,  pistols,  and  shot-guns 
are  now  manufactured  on  a  large  scale, 
under  the  eye  of  the  inventor,  a  practical 
gunsmith,  in  the  factory  at  the  corner  of 
Washington  and,  Jane-streets,  in  this  city 
(New  York).  No  less  than  90  hands  are 
employed  continually,  and  rifles  fVom  26  to 
100  dollars  are  constructed.  This  rifle  will 
no  doubt  arrest  the  attention  of  Mr.  J.  Chap- 
man, author  of  *  The  American  Rifle.*  The 
question  of  good  flre-arms  has  been  an  ex- 
citing one  for  some  time,  and  at  the  present 
moment  this  rifle  of  Mr.  Marston  is  creating 
quite  a  stir  in  the  capital  of  France,  where 
Mr.  Moulton  has  been  astonishing  the  Pari- 
sians with  its  excellent  qualities  in  rapidity 
of  loading,  length  of  reach,  and  accuracy  of 
aim.  We  have  no  doubt  but  that  the  breech- 
loading  fire-arm  will  yet  supplant  the  muz- 
zle-loading kind  entirely.  Why  should  the 
ball  be  rammed  down  from  the  top  of  the 
barrel  to  the  bottom,  to  be  driven  back  the 
old  road  again  ?  It  is  not  reasonable ;  no 
scientific  argument  can  be  adduced  in  its 
favour,  but  plenty  against  it." 

Mr.  Moulton  has  been  for  some  time  past 
in  France,  where  Mr.  Marston's  invention 
has,  under  his  auspices,  been,  put  to  the 
severest  tests,  in  comparison  with  the  Minid 
and  other  pieces.  It  has  received  the  full 
sanction  of  that  government.  Mr.  Moulton 
has  been  honoured  with  very  extensive  orders 
from  the  French  government,  and  the  Em- 
peror has  directed  him  to  undertake  the 
construction  of  cartridges  with  a  conoidal 
ball  of  his  own  device,  having  a  sharper 
figure  than  is  usually  adopted.  At  Wool- 
wich it  has  also  received  the  approbation  of 
the  Ordnance  authorities,  and  of  the  Com- 
mander-in-Chief. The  only  question  be- 
tween Mr.  Moulton  and  our  Government  is, 
as  to  whether  the  guns  are  to  be  made  at 
New  York  or  in  this  country — Mr.  Moulton 
insisting  on  the  former  alternative.  Mr. 
Moulton  states  that  this  invention  is  capable 
of  saving  France  300,000  dollars  per  annum, 
and  this  country  150,000.  In  the  mean- 
while  Mr.  Moulton  has  some  very  large 
orders  on  hand  for  Australia,  and  as  it  is 
impossible  to  undertake  them  at^New  York, 
he  contemplates  founding  an  establishment 
for  their  manufacture  in  this  country,  on  a 
very  extensive  scale.  Judging  from  the 
evident  capabilities  of  this  new  weapon,  it 
cannot  fail  of  rapidly  coming  into  very 
general  use  in  the  military  services  on  both 
sides  of  the  Atlantic. 

Mr.  Goodeil  is  co-patentee  with  Mr. 
Marston  for  the  cartridges. 
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THE  CALORIC  SHIP  "  ERICSSON." 

In  our  last  Number  we  mentioned  the  fact 
of  the  successful  performance  of  this  vessel 
on  her  trial  trip.  We  now  give  a  detailed 
account  of  the  trial,  as  stated  in  the  New 
York  Herald: 

The  ship  Ericsson  made  her  trial  trip  on 
Tuesday  morning,  down  the  bay  of  New 
York ;  and  from  the  complete  triumph  with 
which  the  experiment  was  attendeUi  there 
need  now  be  no  hesitation  in  acknowledging 
caloric  as  a  great  natural  element  adapted 
to  locomotion,  destined  to  work  a  complete 
revolution  in  navigation,  and  to  confer  an 
inestimable  benefit  on  mankind. 

The  Ericsson  was  put  under  caloric  early 
on  Tuesday  morning,  and  started  from  Wil- 
liamsburg between  9  and  10  o'clock.  At 
9  h.  56  m.,  she  passed  the  flagstaff  on 
Governor's  Island,  and  at  10  h.  30  m. 
and  30  seconds,  she  was  abreast  Fort 
Diamond, — thus  making  a  distance  of 
7}  miles  in  34  minutes  30  seconds.  From 
thence  she  proceeded  down  the  bay,  rounded 
to  below  SpH-head  buoy  at  11  h.  21  m.,  and 
there  anchored  in  consequence  of  a  snow 
squall.  She  returned  on  Wednesday,  and 
anchored  off  the  Battery  at  about  2  o'clock 
in  the  afternoon.  The  distance  between  the 
stated  points  on  Governor's  Island  and  Fort 
Diamond  being  accurately  known  by  trian- 
gulation  to  be  7  miles,  660  yards,  the  speed 
attained  was,  as  stated,  about  H  miles 
an  hour.  The  consumption  of  fuel  is 
ascertained  to  be  only  6  English  tons  per 
24  hours, — a  saving,  as  compared  with  steam 
ships  of  more  than  80  per  cent.  As  the 
ship  draws  16  feet  10  inches  on  an  even 
keel,  this  performance,  at  a  first  trial,  has 
astonished  all  concerned  in  the  enter- 
prise. 

The  vessel  measures  260  feet  in  length  of 
deck,  and  40  feet  in  breadth  of  beam  ;  her 
depth  of  hold  is  27  feet,  and  her  burthen 
2,200  tons.  Like  the  Arabia^  of  the  Cunard 
line,  she  has  but  two  masts ;  and  like  our 
swiftest  clippers,  she  is  extremely  sharp  in 
the  prow.  She  has  no  figure-head.  Her 
stern  presents  the  device  of  two  figures — 
allegorical  representations  of  the  United 
States  and  Great  Britain — placing  a  wreath 
around  the  brow  of  the  inventor. 

[The  following  summary  of  the  peculi- 
arities of  the  construction  of  the  vessel, 
and  of  her  engines  will  be  read  with  in 
terest] 

As  a  model  of  naval  architecture,  there  is 
not  a  vessel  in  our>  splendid  merchant 
marine  that  can  compete  with  the  Ericsson 
for  graceful  proportions  and  symmetry  of 
build.  All  who  have  seen  her  concur  in  the 
expression  of  admira^on  of  this  beautiful 


ship,  and  in  their  opinion  of  her  superior 
saifins^  qualities,  independent  of  any  aid 
from  her  machinery. 

Apart  from  the  main  principle,  the  dis- 
tinguishing feature  of  the  engines  of  the 
Ericsson  consists  in  dispensing  with  the 
centre  shaft,  whilst  at  the  same  time  two 
pairs  of  working  cylinders  are  employed, 
imparting  a  continuous  rotary  movement, 
as  in  the  double  marine  steam  engine.  The 
arrangement  by  which  Captain  Ericsson 
attains  this  desirable  uniform  action  pre- 
sents one  of  the  most  elegant  mechanical 
combinations  ever  produced.  Each  pair  of 
working  cylinders,  with  their  appropriate 
supply  cylinders,  aie  placed  partdlel  to  the 
ship's  centre  line — one  pair  forward  of,  and 
the  other  abafl  the  pad(ue  shaft.  The  sup- 
ply  cylinders  being  inverted  and  placed  at 
some  distance  above  the  working  cylinders, 
with  their  open  ends  presented  to  the  open 
ends  of  the  working  cylinders,  a  space  is 
formed  between  the  two,  which  contains  a 
triangular  lever  for  transmitting  the  vertical 
energy  of  the  working  pistons  to  the  crank 
of  the  paddle  shaft  by  a  diagonal  move- 
ment. The  mean  angle  of  their  diagonal 
being  about  45  degrees  abaft  the  vertical 
plane  of  the  paddle  shaft,  in  the  aft  engine, 
and  45  degrees  forward  of  that  plane  in  the 
forward  engine,  it  is  obvious  that  the  forces 
of  the  two  engines  will  be  exerted  nearly  at 
right  angles  to  each  other.  Hence  the 
double  cranks,  and  the  objectionable  centre 
shaft  of  the  marine  steam  engine  are  obvi- 
ated,  a  single  crank  placed  in  the  middle  of 
the  caloric  ship  serving  to  transmit,  in  a 
perfect  manner,  the  continuous  rotary  mo- 
tion required  in  turning  paddle-wheels  for 
ocean  purposes.  In  further  comparing  the 
machinery  of  the  Ericsson  with  the  double 
marine  steam  engine,  it  will  be  found  that 
the  four  side  levers  have  disappeared ;  the 
cross  heads  and  cross  tails  likewise, — ^nor  are 
the  four  side  rods  to  be  found ;  and,  above 
all,  the  absence  of  the  parallel  motions,  with 
their  nicely-adjusted  joints,  and  levers  for 
converting  the  curved  movements  into 
straight  ones,  claims  attention.  In  place  of 
all  these  parts  will  be  found  simply  a  trian- 
gular lever  for  each  engine,  with  a  link  and 
connecting-ro4  for  transmitting  the  power 
of  the  pistons  to  the  crank  of  the  paddle 
shaft.  Again,  the  four  huge  boilers  of  the 
ocean  steamer  give  place  to  four  small  fur- 
naces, erected  under  the  working  cylinders. 
Force-pumps,  brine-pump,  sidety-valves, 
&c.,  and  the  network  of  connecting-pipesi, 
which  fill  the  bottom  of  the  ocean  steamer, 
have  all  disappeared ;  and  in  place  of  gauge- 
cocks,  brine-gauges,  injection-valves,  &c.y 
&c.,  calling  for  incessant  vigilance  on  the 
part  of  many  minds  and  hands  at  once,  a 
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single  handle  attached  to  the  valve-gear  of 
the  engines  regulates,  at  the  wilj  of  a  single 
mind,  the  movements  of  a  caloric  ship. 
Starting,  stopping,  hacking,  and  checking 
being  eflfected  by  this  single  handle,  without 
any  regard  to  particular  conditions,  so 
essential  in  working  the  engines  of  the 
steamers.  The  arrangement  of  the  caloric 
ship  being  such  that  the  required  air  for  the 
engines — from  50  to  70  tons  weight  per 
hour— has  to  pass  through  the  fire.rooms 
before  entering  the  supply  cylinders,  it  has 
been  found  in  the  Ericsson  that  the  tempe- 
rature is  actually  too  low  for  the  comfort  of 
the  firemen. 

[We  are  told  by  a  Correspondent  at  New 
York  that  no  engineers  are  permitted  to 
visit  the  EricuoHy  and  that  none  except 
those  connected  with  her  have  been  on 
board ;  that  all  the  statements  given  to  the 
pablic  are  supplied  from  within,  and  that 
there  is  no  means  of  verifying  them.  From 
our  past  experience  of  the  delusive  expres- 
sions of  the  success  of  great  undertakings 
in  which  our  American  contemporaries  are 
apt  to  indulge  prematurely,  and  frequently 
without  the  slightest  justification,  we  think 
it  our  duty  to  notice  this  communication. 
Far  from  yielding,  however,  to  the  doubts 
which  it  suggests,  we  trust,  for  the  sake  of 
the  promotion  of  science,  in  which  we  are 
equally  interested  with  our  transatlantic 
brethren,  that  the  specified  measure  of 
triumph  has  been  fully  realized,  and  we 
shall  be  the  first  to  hail  the  arrival  of  the 
Ericstvn  upon  our  coast  as  a  new  and  glo- 
rious feature  in  the  annals  of  human  inven- 
tion, quite  irrespectively  of  the  country  to 
which  it  is  due. — Ed.  M.  M.] 


The  Synoptical  Euclid,  By  Samuel  A. 
Good,  Member  of  the  College  of  Pre- 
ceptors, and  Master  of  the  Mathematical 
School  in  Her  Majesty's  Dockyard,  Pem- 
broke.    Charles  Xi&w. 

The  study  of  Geometry  by  the  young  is 
one  which  peculiarly  demands  the  efforts  of 
the  ingenious  in  the  art  of  school-book 
making  to  render  simple  and  attractive. 
As  soon  as  it  is  settled  that  it  should  form 
an  element  of  education,  without  reference 
to  the  subsequent  prosecution  of  the  collate- 
ral branches  of  the  science  of  magnitude, 
but  were  it  only  for  its  vigorous  develop- 
ment of  the  mind,  and  the  resources  with 
which  it  furnishes  it,  it  should  be  the  aim 


of  those  who  are  engaged  in  educational  or 
academical  pursuits  to  soften  down  the  as^ 
perities  of  the  road  which  the  young  begin- 
ner has  to  travel,  and  to  be  careful  that 
from  the  first  no  demand  upon  his  powers 
should  be  made  beyonH  that  which  he  may 
be  reasonably  supposed  capable  of.    disre- 
gard of,  or  inattention  to,  this  circumstance 
has   been   the   means   in   innumerable  in- 
stances of  destroying  in  the  bud  all  inclina- 
tion  for  this  subject,  and  the  loss  to  science 
has  been  proportionately  great.   The  "  Ele- 
ments of  Euclid,"   or,   as  that  wonderful 
production  is  universally  known — "  Euclid" 
— -displays  in  its  arrangement  and   sim- 
plicity the  very  perfection  of  human  reason. 
Startmg  from  a  feiv  points  which  the  mind 
is  ko  constituted  as  to  accept  as  soon  as  the 
terms  employed  in  stating  them  are  com- 
prehended, it  proceeds  upon  a  syllogistic 
arrangement,  of  which  every  one  who  con- 
siders it  feels  the  force,  the  ingenuity,  and 
the  beauty,  to  those  advanced  topics  of  pure 
geometry  which  bring  us  to  the  threshold 
of  the  most  sublime  investigations.     It  is 
hardly  to  be  expected,  however,  that  this 
should  be  perceived  and  appreciated  by  the 
young,  and  we  have  no  hesitation  in  ex- 
pressing our  opinion,  that,  in  the  great  ma- 
jority  of  instances,  to  present  a  "Euclid" 
to  a  beginner  for  his  first  effort  in  geo- 
metry,  is  a  mistaken  judgment  which  is 
visited  by  an  intense  aversion  to  proceed 
further.     Let  the  truths  here  laid  down  in 
this  book  be  exhibited  mechanicaH^-,  and 
proved  to  the  eye  in  an  attractive  manner, 
and  the  student  will'  then  probably  be  curi- 
ous to  know  how  they  are  established  by 
the  mere  power  of  logical  reasoning.   Even 
with  this  precautionary  course,  the  editions 
of  "  Euclid  "  in  common  use  are  much  too 
abrupt  a  step  to  attempt    Though  the  con- 
structions and  demonstrations  are  not  em- 
barrassed by  prolixity,  still  to  the  young 
there  is  an  appearance  of  confusion  which 
the    mind    participates    in    by  frequently 
losing  sight  of  the  salient  points  of  the  ar- 
gument.   The  volume  beTore  us  is  arranged 
upon  a  simple  principle,  and  one  altogether 
original,    admirably    adapted    to    contend 
against  this  difficulty.    It  gives  the  general 
enunciation,  the  particular  enunciation,  and 
the  construction  of  each  proposition,  in  the 
usual  manner,  but  as  it  reaches  in  succes- 
sion the  several  steps  of  the  proofs,  it  dis- 
plays them  prominently  in  italic  characters 
in  the  middle  of  the  page,  leaving  spaces 
between  them  for  the  context.     The  order 
of  points  to  be  proved  is  thus  clearly  ex- 
hibited, and  the  eye  is  enabled  to  rest  upon 
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them  with  ease,  without  having  to  go  over  the 
same  ground  again.  When  the  proposition 
has  heen  once  studied,  it  is  ohviously  only 
necessary  to  glance  over  those  isolated  pas- 
sages  to  acquire  a  complete  and  well-di- 
gested knowledge  of  the  entire  demonstra- 
tion. It  is  wholly  superfluous  to  say  one 
word  in  commendation  of  this  principle  of 
arrangement.  Pupils  and  teachers  will  alike 
appreciate  it,  and  Mr.  Good  has  conferred 
an  inestimahle  henefit  on  the  educational 
section  of  the  community,  in  thus  facilitat- 
ing the  acquisition  of  that  small  hut  all- 
important  part  of  human  knowledge  which 
consists  of  unalloyed  truth. 


THE  TRADES  OF  BIRMINGHAM. 

The  ^oho  Foundry  was  never  busier  than 
at  the  present  time,  not  even  in  the  golden 
days  of  Boulton  and  Watt.  Steam  engines, 
principally  for  marine  uses,  are  in  course 
of  construction  of  from  SO  to  700-horse 
power,  and  orders  continue  to  pour  in  upon 
the  establishment  almost  without  inter- 
mission. The  wages  of  the  founder  have 
recently  been  advanced  without  solicitation 
on  the  part  of  the  work-people. 

In  connection  with  steam  engines,  it  may 
be  mentioned  that  Messrs.  J.  and  E.  Wright, 
extensive  rope-manufacturers  of  this  town, 
have  commenced  the  erection  of  steam  ma- 
chinery on  a  gigantic  scale,  and  of  an  im- 
proved nature,  fbr  the  manufacture  of  ropes 
on  a  new  principle.  This  is  the  first  appli- 
cation  in  the  midland  counties  of  any  other 
than  hand-labour  in  the  manufacture  of  the 
above-named  article.  Some  idea  of  what  is 
being  done  in  Birmingham  in  the  rope  trade 
may  be  formed  from  the  fact  that  a  short 
time  since  Messrs.  Wright  received  an 
order  from  the  Canary  Isles  for  the  enor- 
mous quantity  of  27  tons  of  twine. 

Of  the  nine  articles  which  may  be  classed 
as  metals  in  the  returns  of  the  Board  of 
Trade,  there  are  only  two  in  the  export  of 
which  there  has  been  a  reduction — brass 
and  tin  plates.  At  present  the  orders  for 
tin  plates  from  Australia  and  South  Ame- 
rica will  tax  the  manufacturing  capabilities 
of  the  trade  for  several  months  to  come. 

There  is  no  abatement  in  the  activity  of 
the  gun  trade.  Every  house  engaged  in 
the  manufacture  is  fully  employed,  and  a 
ftirther  Government  demand  is  expected. 

On  Thursday  circulars  were  issued  from 
the  large  houses,  announcing  an  advance  of 
6i.  per  ton  in  the  price  of  tin,  with  the  foU 
lowmg  quotations : — "  Tin  in  blocks,  108s. 
per  cwt. ;  ingots,  108s.  6d. ;  bars,  1 10s. : 
refined  in  blocks,  Ills.  *,  plate  grain,  115s. ; 
fine  grain,   1268.;  granulated,   IdOs.;  six 


months'  acceptance,  or  1  per  cent  discount 
for  bill  at  three  months,  or  2  per  cent  dis- 
count for  cash  in  one  month."  About  the 
same  time  an  advance  of  upwards  of  5L  was 
declared  on  copper,  and  large  orders  were 
refused  at  that  advance,  the  general  impres- 
sion being  that,  owing  to  the  alleged  scar- 
city of  the  article,  it  would  soon  reach  144^ 
per  ton.  The  metal-dealers  will  not  receive 
orders  for  large  quantities,  unless  upon  the 
understanding  that  they  are  to  be  paid  for 
at  tlie  rate  of  price  at  the  time  of  delivery. 
In  consequence  of  these  advances,  very  con- 
siderable embarrassment  has  been  experi- 
enced by  the  manufacturers,  and  persons  of 
limited  capital  are  unable  to  execute  orders 
which  would  otherwise  be  profitable.  The 
demands  for  tin  articles  for  the  Australian 
market  and  emigration  are  very  extensive, 
and  for  months  to  come  will  tax  the  energies 
of  the  manufacturers  to  execute  them.  Good 
tin-workers  are  therefore  in  requisition,  and 
at  remunerative  wages. 


THE  IRON  TRADE. 

BirmingJia$n,  — The  crisis  of  the  recent 
unsettled  state  of  the  iron-market  seems*  at 
length  to  have  been  reached  and  passed.  A 
decided  decline  has  taken  place.  This  is 
attributed  in  a  great  degrree  to  the  increase 
of  discounts  by  the  Bank  of  England,  but 
there  are,  unquestionably,  causes  which 
must  of  themselves,  without  reference  to 
the  Bank,  have  produced  the  same  result 
Iron  purchased  at  low  rates,  upon  specula, 
tion,  has  found  its  way  into  the  market,  and, 
as  was  expected,  a  reduction  in  value  has 
ensued.  Orders  have  been  given  and  taken 
for  bars  at  10/.  10s.  per  ton,  delivered  in 
Liverpool.  One  house,  it  is  stated,  sold 
11,000  -tons  of  pigs  at  6L  per  ton.  There 
is  no  doubt,  however,  that  the  scarcity  of 
coal,  now  most  severely  felt  in  South  Staf- 
fordshire, will  assist  in  keeping  up  good 
prices,  and  no  further  reduction,  at  least  to 
any  serious  extent,  is  anticipated.  The 
ironmasters  are  represented  as  traversing 
the  district  in  every  direction  in  search  of 
coal,  and  state  that  some  of  the  works  must 
ultimately  stand  for  want  of  material.  Good 
ironstone  is  also  in  great  request,  at  from 
20s.  to  23s.  per  ton. 

Manufacturers  cannot  pay  11/.  per  ton, 
and  compete  with  the  American  market. 
Two  American  buyers,  who  arrived  at  Bir- 
mingham  by  the  last  steamer,  with  extensive 
orders,  have  declined  purchasing  at  the 
prices  required  by  merchants  foj  manufac- 
tured goods,  alleging  that  they  cannot 
realise  the  advance  with  certainty.  There 
are  also  several  very  extensive  Canadian 
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orders  unexecuted  in  the  town,  and  not 
likely  to  be  forwarded  until  further  instruc- 
tiona  are  received,  all  which  delay  is  attended 
with  considerable  embarrassment  to  parties 
on  both  sides.  The  Australian  freight  is 
also  becoming  a  question  of  considerable 
importance.  A  few  months  ago  we  were 
daily  in  receipt  of  circulars  soliciting  con- 
signments at  20s.  and  25 s.  per  ton,  and  now 
5L  per  ton  and  upwards  freight  are  required. 
The  Formosa  has  brought  over  some  large 
orders  from  Sydney  and  other  parts  of  Aus- 
tralia, and  the  letters  by  the  same  vessel  will 
still  ftirther  add  to  the  tide  of  emigration, 
which  will  immediately  set  in  from  this 
distriet. 

In  some  respects  it  is  fortunate  for  the 
general  trade  of  the  district  that  a  reduction 
m  the  price  of  iron  has  occurred.  Com- 
mercial men  state,  that  when  upon  their 
journeys,  they  find  it  impossible  to  obtain 
from  their  customers  an  advance  on  the 
manu&ctured  article  in  proportion  to  the 
advance  in  price  of  the  raw  material.  Izon- 
mongers  insist  upon  paying  at  the  old  rate 
of  figures,  and  are  extremely  reluctant  to 
understand  how  it  is  that  the  factor  and 
merchant  are  compelled  to  enhance  their 
price-lists.  This  causes  great  inconvenience 
and  annoyance  to  the  Birmingham  traders.  I 
Business,  in  some  instances,  has  been  greatly  ! 
interrupted,  and  orders  with  difficulty  ob-  ; 
tained. 

The  export  trade  is  increasingly  prospe- 
rous, and  the  advance  of  price  does  not 
appear  to  have  affected  the  foreign  trade  of 
the  town  and  district.  The  Government 
returns  just  published  show  an  increase  of 
12,000/.  in  hardware,  and  this  bears  no 
proportion  to  the  increase  in  other  metals. 
The  export  of  iron  from  December,  1851, 
to  December,  1852,  increased  I'rom  309,000/. 
to  582,000/.,  the  excess  being  no  less  than 
212,000^ 

Glasgow  Pig  Iron-market, — Glasgow^  Jan- 
Mary  22. — Since  this  day  se'nnight  pig-iron 
has  fallen  10s.  a  ton,  quite  a  panic  prevail- 
ing  during  the  week,  caused  by  the  ex- 
pectation that  the  Bank  would  advance  its 
rate  of  discount ;  on  this  being  announced, 
a  better  feeling  was  manifested,  much  less 
iron  being  pressed  for  sale,  and  to-day  we 
close  firm,  warrants,  nominally,  59s.  cash, 
better  prices  being  expected  in  the  course 
of  next  week. 

America. — Nothing  worthy  of  notice  was 
transpiring  in  the  New  York  irou-market 
up  to  the  14th  inst.,  the  latest  date  of  the 
advices  brought  by  the  Asia,  which  arrived 
at  Liverpool  on  Wednesday  last. 

The  Montour  Rolling-mill,  in  Pennsyl- 
vania, is  now  running  up  to  her  utmost 
capacity  on  heavy  rails.    The  Rough  and 


Rcad^  Rolling-mill  is  running  on  small 
rails  and  merchant  iron.  Three  anthracite 
furnaces  are  in  blast  in  this  region,  and  two 
more,  lately  repaired  and  enlarged,  will  be 
blown  in  next  week.  Two  others  are  to  be 
enlarged  and  repaired,  as  soon  as  may  be, 
and  put  in  blast.  This  will  make  seven 
anthracite  furnaces  in  this  vicinity,  and  the 
hot  blast  fixtures,  lately  arranged  and  to  be 
arranged,  are  put  up  with  a  view  to  the 
building  of  two  more  furnaces.  "When 
these  improvements  are  completed,"  says 
the  Danvilie  Intelligencer,  **  we  will  have 
nine  anthracite  furnaces  in  this  vicinity- 
supposed  to  be  the  best  location  for  making 
iron  in  the  world.  The  Montour  Company  ' 
are  now  laying  the  foundation  for  another 
rolling-mill,  200  feet  long,  with  a  view  to 
doubling  their  capacity  to  make  railroad 
iron.  These  and  other  improvements  going 
on  here,  once  completed,  it  will  be  idle  for 
any  other  iron  region  in  the  United  States 
to  show  facilities  for  the  manufacture  of 
iron  equal  to  those  of  Danville." — Scientific 
American, 


HISTORY  OF  INUNDATIONS  IN 
THE  UNITED  KINGDOM. 

The  long-continued  floods  to  which  the 
whole  countr}'  has  been  subject,  and  the 
remarkably  heavy  storms  of  the  summer 
suggest  a  record  of  the  inundations  to  which 
Great  Britain  has  been  subject.  The  ear- 
liest inundations  in  the  United  Kingdom 
recorded  is  one  of  the  sea,  in  Lincolnshire, 
A.D.  245,  which  laid  under  water  many 
thousand  acres  that  have  not  been  reco- 
vered to  this  time.  In  the  year  353  another 
took  place  in  Cheshire,  when  5,000  persons 
and  innumerable  cattle  perished.  In  738 
a  flood  at  Glasgow  drowned  upwards  of  400 
families.  A  hundred  years  later  the  Tweed 
overflowed  its  banks,  and  laid  waste  the 
country  for  thirty  miles  round.  In  the  year 
1015  says  Speed,  a  prodigious  inundation 
of  the  sea  on  the  English  coasts  demolished 
a  number  of  seaport  towns  and  their  inha- 
bitants. We  have  Camden's  testimony  that 
the  Goodwin  Sands  were  produced  by  inun- 
dation. "  Earl  Goodwin's  lands,  exceeding 
4,000  acres,  overflowed  by  the  sea,  and  an 
inmienS'e  sand-bank  formed  on  the  coast  of 
Kent,  now  known  [ad.  1100]  by  the  name 
of  Goodwin  Sands."  More  than  300  houses 
were  overflowed  by  the  sea  at  W*inchelsea 
in  1280.  HoUinshed  chronicles  that  the 
Severn  overflowed  during  ten  days  in  1483. 
The  flood  -carried  away  men,  women,  and 
children  in  their  beds,  and  covered  the  tops 
of  many  mountains.  The  water  settled 
upon  the  lands,  and  were  called  the  Great 
Waters  for  one  hundred  years  af\er.  Again, 
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In  1607,  the  waters  rose  abo?e  the  tops  of 
the  houses,  and  above  one  hundred  persons 
perished  in  Spmersetshire  and  Oloucester-^ 
shire.  T&e^Ripoii  flood,  of  1771,  will  be 
reqa}l«d  by  Yorkshire  people  still  living. 
An  inundation  of  the  Liffey  did  immense 
damage  in  Dublin,  Nov.  12, 1787,  and  Dec. 
2  and  3,  1802.  The  bursting  of  a  cloud 
during  a  storm,  in  May,  1811,  over  Salop, 
caused  many  persons  and  much  stock  to 
perish.  Destructive  floods  were  occasioned 
in  Strabane^  Ireland,  by  the  melting  of  snow 
in  January,  1816.  In  Englaind,  5,000  acres 
were  deluged  in  the  Fen  counties,  in  1819. 
Comparatively  recently  (1841)  Brentford 
and  the  surrounding  country  was  visited  by 
an  inundation,  by  which  several  lives  were 
lost  and  a  considerable  quantity  of  property 
destroyed.  There  is  no  authentic  record, 
however,  of  a  stormy  and  rainy  season  so 
long  continued  as  that  of  the  present  year, 
which,  it  is  to  be  hoped,  has  now  termi- 
nated. 

STEAM  NAVIGATION  OF  THE 
DANUBE. 

The  Pesth  OazetU  gives  an  account, 
which  is  full  of  interest  of  the  vast  extent 
to  which  the  restoration  of  tranquillity,  and 
the  operations  of  commerce  resulting  from 
it,  have  developed  steam  navigation  on  the 
Danube,  the  great  artery  of  Southern  and 
Eastern  Europe.  It  appears  that  the  fleet 
of  the  Danube  Steam  Navigation  Company 
already  consists  of  85  steam- vessels,  of  the 
collective  power  of  9,517  horses,  together 
with  300  flat-bottomed  cargo  vessels.  These 
arc  actively  engaged  in  the  transport  of  pas- 
sengers, goods,  and  cattle  on  the  Danube 
and  its  tributaries,  and  are  under  the  most 
perfect  system  of  arrangement  and  super- 
vision. The  vessels  are  almost  entirely 
constructed  of  iron,  and  have  been  built  at 
the  Company's  own  building-yard  at  Alt- 
Ofen,  where  upwards  of  2,000  men  are  in 
constant  employment  The  steam  ma- 
chinery is  from  the  workshops  of  the  most 
celebrated  London  and  continental  en- 
gineers, and  that  which  is  described  as 
being  best  adapted  for  the  peculiar  service 
of  a  river,  abounding,  as  the  Danube  does, 
with  shoals  and  bars,  is  from  the  factory  of 
Messrs.  John  and  Alfred  Blyth,  of  London. 
The  engines  supplied  by  this  establishment 
are  of  lOO-horse  power,  and  have  been 
fitted  on  board  the  Gonyo  and  Wcdtzen^  and 
are  described  as  having  imparted  to  those 
vessels  more  speed  than  has  been  obtained 
from  smaller  vessels  with  engines  of  120 
and  150-hor8e  power  by  other  engineers. 
The  speed  of  the  cargo  vessels  has  been 
rendered  by  these  engines  equal  to  that  of 
the  swiftest  passenger  vessel   on  the  river. 


The  Company  have  given  extensive  orders 
to  the  same  engineers  for  other  ships  now 
building,  and  have  promised  to  have  six 
other  vessels  with  engines  by  the  same 
makers  in  operation  early  in  the  present 
year. 

Messrs.  Blyth  have  already  supplied 
dredging-machines,  which  are  at  work  on 
the  Danube,  excavating  the  shallows  of  the 
stream ;  and  to  the  great  success  of  these 
ejforts  may  be  ascribed  the  high  expecta- 
tions which  the  Company  entertain,  that  ere 
long  the  river  navigation  will,  under  their 
auspices,  present  all  the  regularity  and 
speed  of  railway  travelling,  combined  with 
that  safety  and  comfort  which  the  superior 
accommodation  of  steam  vessels  alone  can 
afford. 

GREAT  BLAST  IN  THE  ISLE  OF 

WIGHT. 

The  Blackgang  Cliff,  in  the  Isle  of 
Wight,  was  blown  up  on  Wednesday  last. 
Eight  holes  were  bored,  and  filled  with 
about  2  ewt  of  powder,  seven  of  which  were 
fired  and  causea  a  vast  quantity  to  fall ;  bat 
the  most  prominent  part  and  the  moat 
weighty  still  remained.  This  piece,  in 
which  was  bored  the  eighth  hole,  was  rent 
away  from  the  body  of  the  cliff  at  the  top 
about  five  yards.  Mr.  Dennis  placed  his 
life  in  most  imminent  danger,  by  putting 
an  iron  bar  across,  and  crawline  on  it  to  set 
fire  to  it ;  and  in  about  two  mmutes  a  very 
loud  report  warned  the  bystanders,  of  whom 
there  were  about  150  present,  that  it  would 
fall ;  and  it  certainly  was  a  grand  sight,  for 
some  hundredweights  seemed  for  a  time 
suspended  in  the  air,  and  then  fell  with  a 
tremendous  crash.  One  piece  measured 
4,992  cubic  feet,  and,  reckoning  the  usual 
weight  of  fourteen  feet  to  a  ton,  would  make 
it  upwards  of  350  tons.  Several  other 
pieces,  of  from  50  to  150  tons  weight,  also 
fell,  and  are  lying  on  the  ground.  This 
tremendous  weiffht,  on  land  which  was  com- 
pletely saturated  with  water,  as  most  of  the 
land  in  the  Undercliff  is,  so  shook  it,  that 
about  250  yards  of  the  high-road  is  entirely 
gone,  and  the  common,  for  some  distance 
round,  is  completely  rent  in  pieces ;  there- 
by shutting  out  the  thoroughfare  from 
Ventnor  to  Blackgang,  which  cannot  be 
remedied  for  some  time  to  come,  and  not 
without  an  enormous  expense.  The  only 
road  to  Blackgang  now  is  through  Godshill, 
which  is  about  twice  the  distance  (we  mean 
from  Ventnor ;  of  course  it  has  not  altered 
the  road  from  Ryde  and  Newport);  but 
long  as  the  distance  may  be  fr^m  any  part 
of  the  island,  it  would  well  repay  any  one 
to  go  and  see  it  This,  we  hope,  will  be  a 
warning  to  the  Commissioners  not  to  listen 
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to  timid  people  about  such  things  being 
daogerous,  when  it  took  4  cwt.  of  powder  to 
bring  it  down ;  and  now  it  is  down  it  will 
cost  the  inhabitants  of  the  island  (not  those 
who  made  unnecessary  complaints  to  the 
injury  of  others)  at  least  l,()00/.  to  repair 
the  road. — hie  of  Wight  Observer. 

The  beautiful  metal  gates  designed  and 
cast  by  the  Coalbrook  I)ale  Company  for 
the  Great  £]diibltion  of  1851  — through 
which  so  many  millions  passed  as  they 
entered  from  the  south  transept — have  just 
been  erected  as  a  new  entrance  from  the 
extreme  west-end  of  Kotte^-row  into  Ken- 
sington-gardens. They  nearly  front  Gore- 
house,  and  command  the  new  Broad-walk, 
so  prettily  completed  by  the  spire  of  the 
Gothic  church  in  Hyde-park-gardens. — 
Globe. 

Uoln^th  Mechanict*  Institution. — Richard 
Cobden,  Esq.,  M-P.»  has  promised  to  pre- 
side at  the  annual  soiree  of  the  Mechanics' 
Institution)  at  Holmfirth,  the  week  after 
next. 

• 

AITCHISON,  EVANS,  AND  FEAR- 
ONS  SMOKE-CONSUMING  FUR- 
NACE. 

DuaiKO  the  past  week  some  highly  satis- 
factory experiments  have  been  performed 
by  the  proprietors  of  this  patent,  Messrs. 
Aitchison,  £vans,  and  Fearon,  before  seve- 
ral public  bodies,  to  whom  the  invention  is 
of  importance.  Two  models  of  the  appa- 
ratus were  placed  on  the  deck  of  one  of  the 
Iron  Steam -boat  Company's  vessels  for 
examination.  The  gentlemen  present  were 
conducted  to  the  engine-room,  and  there 
shown  its  general  arrangement  and  mode 
of  operation,  which  is  generally  as  follows. 
A  current  of  air  is  admitted  under  the  fire- 
bars through  a  small  aperture,  which  has  a 
slide,  or  regulator,  and  by  passing  first 
through  the  fires  and  then  upwards,  be- 
comes hot  air,  which,  coming  in  contact 
with  the  carbon  in  the  smoke-chamber,  pro- 
duces its  immediate  ignition.  To  similar 
inventions  of  this  nature  there  has  always 
been  the  objection,  that  cold  air  admitted 
at  various  points  is  injurious  to  the  boilers, 
causing  scaling,  and  ultimately  bursting. 
The  invention  has  answered  the  expecta- 
tions of  the  patentees,  and  appears  to  have 
given  satisfaction. 

Amongst  the  company  officially  present 
were— Captain  Milne,  one  of  the  Lords 
Conumsaioners  of  the  Admiralty ;  Sir  Bald- 
win Walker,  Surveyor  of  the  Navy ;  Mr. 
Ldyd,  iDspeotiag  Engineer,  Somerset- 
house  ;  Mr.  Leach,  from  Navigation  Com- 
mittee ;  Captain  Rov^and,  Chief  Harbour- 


master; Captain  James,  ditto;  Alexander 
Gordon,  Esq.,  Fludyer-street,  Westmin- 
ster ;  Messrs.  Calvert,  London  -  bridge  ; 
Mr.  Howell ;  Mr.  Rundle,  and  many  other 
scientific  persons. 


PIIL'S  CHEMITYPIC  PROCESS. 

Sir, — In  the  Austrian  Department  of  the 
Exhibition  of  last  year  there  were  speci- 
mens of  the  results  of  Chemitypy.  In  the 
"  Brief  Survey"  I  find  the  following  ac- 
count of  this  process  of  engraving,  which  is 
said  to  have  been  discovered  by  a  native  of 
Copenhagen,  named  Piil,  and  brought  to 
perfection  by  him  in  the  Imperial  Establish- 
ment 

"  A  zinc  plate  is  taken  and  covered  with 
etching  ground,  the  pUte  is  then  etched, 
and  the  surface  covered  with  an  easily 
fusible  negative  metal ;  the  plate  is  then 
scraped,  so  as  to  leave  the  metal  in  tlie 
hollow  parts  produced  by  the  etching ;  the 
surface  of  the  plate  is  then  again  etched,  to 
remove  part  of  the  zinc  plate  for  the  eleva- 
tion of  the  design.  The  plate  is  now,  like  a 
wood-cut,  fit  for  printing."  (P.  6.) 

The  above  description  of  the  process  is 
somewhat  vague,  and  perhaps  was  intended 
to  be  so.  I  have  seen  a  small  map  of  the 
neighbourhood  of  Dresden  executed  in  this 
style,  which  very  far  surpasses  anything  of 
the  kind  produced  by  wood  or  glyphogra- 
phy.  It  is  unfortunate  that  we  do  not  know 
what  "easily  fusible  negative  metal"  to 
employ.  I  am  told  that  type-metal  may  be 
used,  but  I  have  not  yet  tried  it.  For  the 
present  I  am  desirous  of  calling  particular 
attention  to  this  process,  which  promises  to 
be  of  the  greatest  utility  for  illustrations  of 
scientific  works,  maps,  &c.,  but  I  have  no 
expectation  of  its  ever  becoming  a  rival  of 
wood  in  an  artistic  point  of  view. 

I  am,  Sir,  yours,  &c., 

B. 

Jan.  24,  1853. 

[We  insert  the  above  letter,  thinking  with 
its  author  that  the  subject  well  deserves  at- 
tention. The  "  Brief  Survey,"  from  whence 
this  short  description  is  taken,  we  cannot  at 
the  moment  refer  to,  nor  would  it  seem  to 
be  necessary;  the  description  being  clear 
so  far  as  it  goes,  and  only  deficient  in  not 
naming  the  metal  or  alloy  actually  used  by 
the  artist.  That  many  such  arc  available 
for  the  purpose  we  do  not  doubt.  The  plate 
is  zinc,  and  the  etching  in  both  stages  of 
the  process  is  made  upon  it.  Nothing  need 
be  said  as  to  the  first  of  these.  The  diffi- 
culty in  the  way  of  our  correspondent  is 
the  metallurgical  operation  interposed  be- 
tween them  by  means  of  which  the  depres- 
sions  of  the  surface  left  by  the  first  etching 
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become  filled  by  another  metal,  which, 
when  the  second  etching  is  being  effected, 
shall  be  protected  electrically  by  the  zinc. 
The  condition  of  each  element  in  the  voltaic 
circuit  is  dependent  on  the  other  elements, 
so  that  the  same  metal  may  be  positive  in 
one  combination  and  negative  in  another. 
In  the  present  case,  the  metal  to  be  souffht 
for  must  possess  these  properties.  Its  fusms 
point  must  be  lower  thaa  that  of  zinc,  and 
it  must  be  capable  of  chemical  union  with, 
or  must  solder  to  zinc.  When  exposed  in 
actual  contact  with  zinc  to  the  corroding  or 
etching  fluid,  it  must  not  be  affected  thereby. 
Type-metal  might  possibly  answer  the  pur- 
pose, so  might  the  ordinary  fusible  com- 
pounds of  tin,  lead,  and  bismuth,  or  per- 
haps pewterer's  solder.  In  the  absence  of 
direct  information  on  the  subject,  we  should 
recommend  trials  of  these  alloys,  as  being 
of  easy  manipulation  and  promising  a  suc- 
cessful result] 


INSTITUTION    OF   CIVIL 
ENGINEERS. 

The  ordinary  weekly  meeting  of  the  In- 
atitution  was  held  on  Tuesday  evening  last, 
James  Meadows  Rendel,  Esq.,  President,  in 
the  chair.  The  discussion  on  the  preserva- 
tion of  timber  was  renewed,  by  the  exhibi- 
tion  of  specimens  of  timber,  rendered  unin- 
flammable,  by  Sir  W.  Burnett's  process 
(Chloride  of  Zinc).  It  was  stated,  that  in 
the  most  intense  fire,  timber,  or  even  linen, 
so  prepared,  could  only  be  charred,  and 
would  never  burst  into  flame. 

The  President  fulfilled  his  promise  of 
procuring,  from  Southampton,  portions  of 
unprepared,  and  of  cfeosoted  timber,  which 
had  been  attached  to  the  worm-eaten  piles 
of  Southampton  Royal  Pier,  in  February, 
1848,  below  the  level  of  high  water  of 
spring  tides.  The  specimens  showed,  that 
whilst  the  unprepared  and  the  ''Payneized*' 
timber  was  entirely  converted,  by  tiie  worm, 
into  a  mass  of  disintegrated  fibre,  the  creo- 
soted  timber  had  not  been  touched  by  those 
insects.  An  offer  was  made  to  attach,  in  an 
identical  position,  specimens  of  timber  pre- 
pared by  any  process,  and  to  bring  them, 
after  a  given  tmne,  before  the  Institution,  to 
enable  the  merit  of  the  system  to  be  prac- 
tically ascertained. 

The  President  directed  attention  to  the 
Dublin  Exhibition,  and  Mr.  Roney  (theSe- 
cretary)  stated  that  the  undertaking  was 
progressing  most  favourably,  the  original 
size  of  tne  building  would  be  nearly 
doubled,  and  to  meet  the  additional  outlay, 
Mr.  Dargan  had  increased  his  donation 
flrom  20,000/.  to  50,0002. 
-  It  was  believed,  that  the  department  of 


machinery  in  motion  would  be  quite  as  in- 
teresting and  attractive  as  that  in  the  Great 
Exhibition  of  1851,  in  London. 

The  Society  of  Arts  had  determined,  that 
their  Eaist  Indian  Exhibition,  and  all  the  in- 
fluence of  their  Body,  should  be  transferred 
to  the  Dublin  Exhibition.  There  would 
also  be  a  Mediaeval  court,  and  an  Archaelo- 

fical  collection,  which  would  show  that 
reland,  though  of  late  years  not  progress- 
ing so  rapidly  as  this  country,  was,  in 
former  times,  a  country  possessing  high 
attributes  of  civilization.  There  would  also 
be  a  fine  collection  of  ancient  and  modern 
pictures  of  every  school.  Mr.  Roney  con- 
cluded by  soliciting  the  members  to  aid  the 
Exhibition  by  the  loan  of  models,  whether 
working  or  stationary,  and  of  works  of  art, 
of  which  great  care  would  be  taken. 

The  following  Paper  **  On  the  Construc- 
tion of  Fire-proof  Buildings,"  by  Mr.  James 
Barrett,  Assoc.  Inst.  C.E.,  was  then  read. 

The  author  first  introduced  some  remarks 
on  the  use  of  timber,  for  building  purpdbes, 
referring  to  its  injurious  effects  m  weaken- 
ing the  walls  of  buildings,  its  combusti- 
blity,  and  its  liability  to  dry-rot  and  the 
ravages  of  insects.  The  gpreat  loss  of  life 
and  the  vast  destruction  of  property,  result- 
ing from  its  too  common  use  in  buildings, 
rendering  essential  some  strong  measure, 
by  which  the  public  safety  would  be  in- 
sured. 

The  iron-girder  and  brick-arch  system 
of  construction  was  then  referred  to,  and 
the  evils,  which  might  result  from  the  adop- 
tion of  that  principle,  were  exemplified  by 
reference  to  the  fall  of  the  Cotton-mill  at 
Oldham,  in  1845 ;  where  the  lateral  thrust 
of  one  of  the  arches  having  fractured  a  cast- 
iron  beam,  had  caused  the  sudden  destruc- 
tion of  the  entire  building ;  the  author  con- 
tended,  that  a  system  liable  to  produce  such 
calamitous  results,  eould  not  be  regarded 
with  that  degree  of  confidence  which  should 
be  felt,  where  many  lives  and  much  property 
were  at  suke. 

The  Paper  then  proceeded  to  describe 
the  system  of  fire-proof  construction,  which 
had  been  to  some  considerable  extent 
adonted,  as  a  substitute  for  the  usual  me- 
thoas  of  building,  and  as  a  remedy  for  the 
defects  complained  of.  The  chief  objects 
to  be  accomplished  were  described  to  be, 
making  each  floor  of  the  building  fire- 
proof, so  as  to  prevent  the  communication 
of  fire  from  story  to  story,  avoiding  all 
lateral  thrust,  or  weakening  effect  upon  the 
walls,  securing  the  building  from  the  at- 
tacks of  dry-rot,  giving  increased  durability 
to  the  structure,  and  rendering  it  at  the 
same  time  practically  sound  proof;  com- 
bining these  advantages,  at  the  same  time, 
with  simplicity  and  economy  of  construction. 
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In  accomplisliing  tbese  objects,  joists  of 
wrought  or  rolled  iron,  of  an  improved 
form,  combining  lightness  with  great 
strength  and  economy,  were  used ;  and  by 
the  employment  of  layers  of  incombustible 
materials,  chiefly  concrete,  supported  by 
and  consolidated  with  the  joists,  a  strong 
and  solid  fire-proof  foundation  was  ob- 
tained, upon  which  any  description  of 
finished  surface,  adapted  for  a  floor  or  roof 
might  be  laid.  The  various  parts  of  the 
strueture  having  been  minutely  described, 
it  was  stated  that,  in  point  of  strength,  the 
floors,  even  of  an  ordinary  dwelling-house, 
constructed  on  this  principle,  would,  if 
crowded  to  the  utmost  possible  extent,  be 
loaded  with  only  one-fifth  of  their  breaking 
weight 

The  various  applications  of  the  system  to 
such  buildings  as  Guy's  Hospital,  King's 
College  Hospital,  the  Training  College, 
Chelsea,  and  the  Flax-mills,  at  Newry,  the 
spans  of  which  were  considerable,  were  then 
detailed:  these  consisted  of  the  use  of 
girders  of  cast-iron,  with  minor  joists  of  the 
same  material ;  of  boiler-plate  girders  com- 
bined with  cast-iron  joists,  the  whole  of  the 
additions  to  Guy's  Hospital  having  been 
built  in  this  manner ;  and  of  boiler-plate 
girders  combined  with  rolled  iron  joists; 
the  latter  method  providing  for  every  pos- 
sible contingency,  whether  as  regarded 
width  of  bearing,  strength  of  floors,  or  lia- 
bility to  impact,  or  vibration  ;  and  in  cases 
where  the  use  of  columns  could  be  ad- 
mitted,  to  shorten  the  bearings,  both  girders 
and  joists  of  rolled  iron  were  employed ; 
this  latter  application  referring  chiefly  to 
mills,  warehouses,  manufactories,  and  simi- 
lar buildings. 

The  fullest  details  were  given  of  the 
actual  as  well  as  the  relative  cost,  as  com- 
pared with  other  floors,  under  all  circum- 
stances; and  it  appeared  from  a  detailed 
comparative  statement  of  the  cost  of  differ- 
ent floors  for  domestic  buildings,  given  in 
an  appendix  to  the  paper,  that  substantial 
and  well-constructed  timber  floors  were 
actually  more  costly  than  the  fire-proof 
floors  finished  with  a  surface  of  cement ; 
and  that  the  fire-proof  foundation,  finished 
with  the  ordinary  boarded  surface  was,  on 
the  average,  very  little  more  expensive  than 
ordinary  timber  floors. 

A  comparative  statement  of  the  cost  of  a 
floor  for  a  mill,  or  factory,  fonned  in  three 
different  ways,  namely,  with  timber,  with 
cast-iron  girders  and  brick  arches,  and  with 

firders  and  joists  of  rolled  iron,  showed  a 
ecided  economy  in  the  use  of  the  latter 
system,  as  compared  with  cast  girders  and 
arches. 

The  Author,  in  conclusion,  referred  to 
the  difficulties  attending  the  introduction 


of  any  innovation  in  the  ordinary  arts  of 
life,  and  cited  instances  where  great  im- 
provements were  only  fully  recognised  after 
the  lapse  of  years,  when  prejudices  had 
died  away.     He  stated   the  subject  to  be 
one  of  great  importance,  considered  merely 
in  a  commercial  point  of  view, .  f^om  the 
fact  of  nearly  half  a  million  sterling  being 
annually  paid,  in  London  alone,  for  fire- 
insurance,  exclusive  of  the  duty,  adding  the 
well  -  known    fact,   that   upwards  of   one 
thousand  fires  occurred  annually  in  the 
metropolis,  and  that  more  than  half  of  those 
which  reached  the  structure  of  a  building 
were  considered  to  have  originated  in  de- 
fective or  over-heated  chimney-flues  acting 
upon  the  timbers.     It  was  contended,  also, 
that  whilst  the  general  adoption  of  a  system 
of  fire-proof  construction  would  prove  a 
remedy  for  that  fruitful  source  of  crime, 
incendiarism,  it  was  a  question  if  insurance 
companies  themselves  would  not  ultimately 
be  considerable  gainers,  and,  it  was  added, 
that  though  in  uie  course  of  his  remarks 
objections  had  been  stated  to  the  use  of 
cast-iron  girders  and  brick  arches,  yet  that 
it  was  rather  to  bring  fire-proof  construc- 
tion within  the  reach  of  every  one,  than  to 
offer  any  particular  system  in  opposition  to 
other  methods,  that  the  plan  had  been  in- 
troduced.    This  plan,  however,  was  not  to 
be  looked  upon  as  a  mere  theory,  but  as 
one,  the  value  of  which  had  been  practically 
demonstrated  for  many  years,  and  applied 
to  every  variety  and  description  of  building ; 
and  it  was  not  one  of  its  least  recommends- 
tions,  that  its  adoption  would  greatly  ex- 
tend the  use  of  a  material,  the  whole  of  the 
cost  of  the  production  of  which  was  spent 
in  employing  home-labour. 

The  following  Paper  was  announced  to 
be  read  at  the  meeting  of  Tuesday,  Feb.  1, 
"  On  the  Pneumatics  of  Mines,"  by  Mr. 
Joshua  Richardson,  M.  Inst.,  C.E. 


APPLICATION  OF  THE  PROCESS 
OF  DEPLACEMENT  IN  MANU- 
FACTURES.—PART  II. 

BY  A  PRACTICAL  CHEMIST. 

The  figure  (No.  1637)  is  intended  to 
represent  the  apparatus  in  operation. 
The  substance  to  oe  acted  upon  is  sup- 
posed to  occupy  the  lower  half  of  the 
inner  vessel  3,  and  upon  it  is  placed 
the  perforated  diaphragm  D,  which 
should  fit  with  sufi&cient  exactness  to 
keep  its  position  when  its  removal  is 
not  desired.  Hie  upper  portion  of  the 
vessel  B  receives  the  displacing  fluid ; 
and,  if  the  stop-cock  £  be  dosed,  it 


94 


IPPUCAXEOIf  09  TBS  PBOOESfl  09 


will  p!U98  downwards  through  the  mass 
below,  with  a  greater  or  less  rapidity 
according  to  circumstances,  some  of 
which  we  shall  have  to  consider.  Its 
descent  will,  however,  be  gradual,  and, 
in  an  apparatus  of  glass,  perceptible  in 
a  somewhat  instructive  manner. .  After 
a  certain  time,  moisture  will  exude 
through  the  bottom  C.  This  will  gra- 
dually fill  the  small  space  between  the 
two  vessels,  imtil  it  rises  to  a  level 
with  the  fluid  within  the  vessel  B.  It 
will  now  remain  at  rest  until  the  stop- 
cock E  is  opened,  through  which  it  may 
be  drawn  at  will. 

This  operation  has  been  properly 
called  d^lacementy  because,  in  many 
instances,  the  fluid  so  made  to  descend 
^hroufi^h  the  matter  acted  upon  has  dis- 
placed  the  essential  principles  it  con- 
tained, scarcely,  if  at  all,  combining 
with  them,  but  merely  taking  their 
place  in  the  matter ;  so  that  me  fii'st 
product  has  contained  scarcely  a  trace 
of  the  fluid  employed,  but  presented 
all  the  characteristics  of  the  substance 
treated  in  a  degree  of  concentration 
not  otherwise  of  easy  attainment.  If 
the  operation  be  continued,  successive 
portions  of  the  displacing  fluid  will 
descend,  and  percolation  will  exhaust 
the  material  of  all  soluble  principles 
in  a  rapidly  decreasing  state  of  con- 
centration, until  the  fluid  passes  un- 
changed. 

In  order  to  compare  this  process 
with  the  old  plan  of  maceration,  we 
have  onlv  to  consider  that  the  latter 
consists  m  exposing  the  material  to  a 
fluid  menstruum,  in  such  a  proportion 
as  may  be  thought  necessarv,  for  a 
longer  or  shorter  time,  with  frequent 
agitation.  When  saturation  is  sup- 
posed to  have  taken  place,  the  fluid 
product  is  separated  by  filtration,  de- 
cantation,  or  otherwise,  the  solid  resi- 
due subjected  to  pressure,  and  after 
that,  when  spirit  is  used,  somie times  to 
distillation,  in  order  that  nothing 
should  be  lost.  If  the  point  of  satura- 
tion be  under  the  requisite  concentra- 
tion, as  often  happens,  evaporation  _ 
must  be  resorted  to,  with  less  both  of 
quality  and  quantity  in  the  product. 
This  tedious  tissue  of  operations,  alto- 
gether taking  up  weeks,  sometimes 
months  of  duration,  are  better  effected  : 
in  a  few  kours  by  a  judicious  applica- 
tion of  the  principle  of  d^placement. 


The  proodBs  of  maahing  in  the  brew- 
ery is  a  combination  of  maceration  and 
percolation,  and  requiring  much  pre- 
cision and  nicety  in  consequence  of  the 
complexity  of  the  material  operated 
upon.  Malt  would  seem  to  the  super- 
ficial observer  a  simple  aflfair  to  deal 
with.  In  practice,  however,  much  ex- 
perience, and  no  mean  degree  of  che- 
mical skill  are  needed  to  msure  at  the 
same  time  a  good  product  and  a  per- 
fect economy.  The  conversion  of  grain 
into  malt,  we  need  scarcely  say,  is 
effected  by  an'  incipient  growth,  or  de- 
velopment of  the  vitiu  principle  of 
reproduction,  which  is  checked  at  the 
proper  stage  by  an  increase  of  tem- 
perature approaching  torrefaction.  At 
this  stage  a  great  change  has  taken 
place.  The  grain  is  now  found  to  con- 
tain a  notable  quantity  of  sugar,  no 
trace  of  which  was  there  before  germi- 
nation had  been  induced.  We  need 
not  pause  to  enter  further  into  the 
rationale  of  malting,  but  proceed  to 
say  that,  the  malt  being  made,  the 
brewer  has  to  eliminate  from  it,  by  in- 
fusion with  water,  all  its  soluble  com- 
ponents. To  this  process  there  are 
opposed  some  circumstances  not  always 
easy  to  obviate,  but  which,  under  skiliul 
management^  vield  to  an  old-i^hioned 
practice,  which  though  not  properly 
d^placementj  very  nearly  resembles  it. 
Therefore  we  pass  this  part  of  the 
brewery,  and  proceed  to  another  of 
scarcely  less  importance,  in  which  we 
may  find  somethinsf  to  write  about. 
There  are  two  ingredients  necessary  to 
good  beer — malt  and  hops.  The  malt 
seems  to  be  treated  with  due  consider- 
ation, but  we  apprehend  there  is  sad 
havoc  made  with  the  hops.  The  simple 
infusion  of  malt  (sweet  wort)  is  an 

Xeous  solution  of  organic  products, 
ch  are  more  or  less  convertible 
into  alcohol  by  fermentation.  We  have 
said  that  the  process  of  malting  is  used 
as  preliminary  to  brewing,  for  the  pur- 
pose of  converting  certain  compounds, 
in  which  the  grain  mainly  consists, 
into  sugar.  This  conversion  is  only 
Buffered  to  proceed  to  a  certain  extent ; 
because,  if  allowed  to  go  beyond  it, 
other  consequences  of  a  kind  detri- 
mental to  the  ultimate  product  would 
follow.  We  may  assume  that  the  infu- 
sion of  barley-malt  is  composed  of 
sugar  and  starch  mainly ;  and  tne  object 
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of  the  brewer  la,  throngh  the  agency 
of  fermentation,  to  convert  as  much  as 
he  can  of  these  compounds  into  another 
arrangement  of  their  constituents, 
which  is  spirit,  alcohol,  or  the  intoxi- 
cating principle  par  excellence.  Now, 
it  happens  that  the  process  of  fermen- 
tation in  a  fluid  compounded  as  malt- 
wort  is,  will  not,  without  certain  arti- 
fices, stay  its  progress  just  at  the  point 
the  brewer  aims  at,  but  will  go  on 
until  the  alcoholic  beer  becomes  vine- 
gar— the  acetic  stage— and  if  not  then 
arrested,  it  will  go  a  stage  farther — 
the  putre^actiye ;  during  which  it  will 

gVe  off  offensive  gases,  and  become  at 
Bt  water,  with  a  muddy  deposit  in- 
capable of  further  spontaneous  change. 

Experience  has  shown  that  if,  previ- 
ously to  the  fermentation  of  wort,  cer- 
tain vegetable  bitters  be  intimately 
combined  with  it,  the  fermentation 
may  be  permanently  arrested  at  the 
point  of  desired  attenuation.  Let  us 
explain  ^attenuation."  The  brewer 
first  loads  or  charges  the  water 
with  the  soluble  matters  before 
spoken  o^  so  that  its  weight  becomes 
greater.  This  state  of  heaviness  is 
conveniently  called  *'  gravity,*'  and  its 
decree,  on  comparison  with  pure  water, 
indicates  with  great  exactness  its  value 
for  the  ultimate  object,  inasmuch  as 
the  heavier  or  richer  it  is,  the  more 
convertible  material  does  it  contain. 
Now,  then,  this  solution  is  subjected  to 
fermentation,  the  process  by  which  this 
heavy  cfaarce  is  converted  for  the  most 
part  into  we  light  fluid,  alcohol,  or 
pure  spirit.  Of  course,  as  this  conver- 
sion goes  on,  the  gravi^  becomes  less, 
until  it  meets  the  wish  of  the  manu- 
facturer, at  a  point  which  experience 
has  b^orehand  determined.  It  is  pre- 
cisely at  this  point  that  further  che- 
micid  change  should  cease  ;  and  here 
the  vegetable  bitter,  under  the  control 
of  inteUigence,  keeps  it  in  the  form  of 
the  agreeable  beverage, — ^beer. 

We  have  spoken  in  general  terms  of 
the  vegetable  bitter  principle  ;  but  it 
is  fi>and  that  all  bitters  of  that  class 
are  not  eoually  efficacious,  and  of  all 
yet  used,  tne  hop,  although  once  inter- 
dicted by  Act  of  Parliament,  is  found 
by  far  the  best.  Some  alarm  has  lately 
been  excited  by  an  ignorant  rumour 
that  that  miserable  compound,  bitter 
ale,  was  not  what  it  really  is,  a  beggarly 


Jack  SpratVs  substitute  for  generous 
beer,  in  which  the  malt  is  nearly  for- 
gotten, but  a  decoction  of  nux-vomica, 
or  solution  of  strychnine,  which  most 
certainly  could  not  answer  the  pur- 

Sose,  even  if  it  were  not,  as  it  is,  a 
eaaly  poison. 

The  nop,  then,  being  the  deserved 
companion  of  the  malt,  let  us  see  how 
the  treatment  of  the  brewer  accords 
with  the  habitudes  of  those  principles 
upon  which  its  excellence  depends,  and 
point  out,  if  we  can,  a  better  mode  of 
proceeding. 

It  must  be  more  or  less  known  to 
our  readers,  that  the  culture  of  the 
hop-plant  is  the  staple  of  some  of  our 
most  interesting  agricultural  districts. 
The  "  strobyle,  or  pendant  plant,  in 
a  state  of  perfect  development,  so 
gathered,  dried,  and  packed,  as  to  enter 
the  market  without  deterioration  of 
colour,  strength,  or  flavour,  is  the  great 
object  of  the  grower. 

The  superior  value  of  the  English 
hop  is  the  measure  of  the  farmer's  suc- 
cess, and,  on  a  fair  average,  the  aroma, 
essential,  or  flavouring  principle  of 
English  hope>  a  volatile  oil,  is  equal  to 
from  6  oz,  to  8  oz.  per  cwt.  The  bitter 
principle  before  spoken  of  is  in  much 
greater  proportion. 

This  18  the  ingredient  which  enters 
largely  into  the  composition  of  beer, 
and  to  which  its  slight  bitterness  is 
owing.  The  flavour,  or  hop-taste,  is 
due  to  a  remnant  of  the  volatile  oil 
just  now  alluded  to.  The  character  of 
the  beverage  is  dependent  in  a  great 
measure  upon  the  proportion  of  this 
principle.  It  is  the  flavour  of  the  hop, 
and  is  so  associated  with  the  popular 
id^al  of  beer,  as  to  be  (juite  indis- 
pensable in  the  better  specimens. 

We  are  now  about  to  show  that  the 
practice  of  the  brewery  involves  an 
almost  entire  dissipation  of  this  prin- 
ciple. 

The  introduction  of  the  hop  occurs 
at  that  stage  in  the  process  of  orewing 
which  intervenes  between  the  mashing 
and  the  fermentation.  It  will  be 
necessary  to  refer  to  the  product  of  the 
first  process, — smashing, — ^in  order  to 
understand  what  follows.  The  wort, 
as  already  stated,  is  a  solution,  or  per- 
haps more  properly,  a  fluid  holaing 
partly  in  solution,  and  partly  in  sus- 
pension, sugar,  starch,  «c.,  ^.    If,  in 
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mashing,  the  water  were  at  the  boiliD^ 
point,  the  starch  which  the  ffrain  still 
contains  would  combine  with  it  to  form 
a  yiscid  compound,  in^no  degree  sus- 
ceptible of  aeplacement,  or  removal  by 
percolation  from  the  mash-tun.  The 
temperature  at  which  the  water  is  used 
is,  therefore,  not  allowed  to  exceed,  and 
is,  in  many  cases,  kept  below  180**.  At 
this  temperature  the  sugar  is  readily 
soluble,  and  the  starch  suspensible  in 
a  granular  condition,  quite  amenable 
to  the  deplaciug  process,  and  thus  the 
valuable  portions  are  abstracted  in  a 
state  admirably  fitted  for  further  mani- 
pulation. If  the  wort  so  obtained  be 
now  subjected  to  a  temperature  at  or 
above  212°  for  a  certain  time,  the 
starch  combines  with  the  water,  and 
the  sugar  already  dissolved  therein, 
and  by  an  operation  not  at  all  under- 
stood, but  learnedly  talked  of  under  a 
name — "  catalysis  "  (names  go  a  great 
way),  it  becomes  obedient  to  another 
law  of  change  through  fermentation. 

It  is  this  operation  of  boiling  the 
wort,  without  which  the  operation 
would  fail,  of  which  the  brewer  avails 
himself  to  introduce  the  hops.  The 
boiling  the  hops  is  not  the  object,  but 
the  boiling  the  wort  is  unavoidable.  If 
any  of  our  readers  should  on  certain 
days  in  the  week  pass  from  the  city 
,  over  the  Southwark-bridge,  and  up  the 
road  on  the  Surrej)r  side,  Messrs.  Bar- 
clay and  Perkins  will  give  them  abun- 
dant proof  of  the  assiduity  with  which 
they  are  dissipating  the  best  portion 
of  the  vast  quantity  of  hops  they  con- 
sume. 

If,  instead  of  submitting  the  hops  to 
the  continued  boiling  to  which  they  are 
thus  subjected,  they  were  reduced  to  a 
coarse  powder  placed  in  a  d4placement 
vessel  under  a  head  of  boiling  water, 
or  boiling  wort,  the  temperature  being 
sustained  by  a  surrounding  steam 
jacket,  or  otherwise,  undl  the  water  or 
wort  passed  without  change,  and  if  the 
resulting  product  were  added  still  at 
a  boiling  temperature  to  the  boiled 
wort  before  it  has  cooled,  a  combina- 
tion of  all  the  essential  principles 
would  be  ensured  with  the  least  pos- 
sible loss.  The  apparatus,  of  which 
we  have  given  a  figure,  would  effect 
this  object  on  a  smalfscalc.  The  modi- 
ficatioiiB  neceasarv  for  a  more  extensive 
application  of  the  principle  are  such 


as  will  readily  present  themselves  to 
those  who  are  likely  to  need  them. 

[We  avail  ourselves  of  the  circum- 
stance of  the  author  having  indicated 
the  mode  of  applying  this  principle  to 
other  purposes  than  those  origmally 
contemplated  by  him,  to  add  the  stiU 
renuuning  part  of  his  paper  to  that 
with  which  he  has  again  favoured  us, 
and  to  continue  the  subject  in  our  next 
Number.] 


CARPENTER'S     SCREW 
PROPELLER. 

On  Thursday  last  we  were  present  at  a 
trial  trip  of  the  steam  tender  of  Captain 
Leyland's  yacht,  the  Sylphide,  which  has 
been  fitted  with  Captain  Carpenter's  duplex 
propeller,  patented  by  that  gentleman  in 
1851.  This  arrangement  requires  an  alter- 
ation in  the  form  of  the  vessel,  consisting  of 
two  parallel  keels  below  the  midship  sec 
tioD,  and  two  dead-woods,  stem-posts,  and 
rudders.  Instead  of  having  a, screw  in  the 
midship  channel,  there  is  one  in  each  dead, 
wood  of  contrary  pitch,  and  these  derive 
their  greater  efficiency  from  the  circum- 
stance of  their  working  in  water  of  better 
condition  for  re-action.  This  form  of  con- 
structiou  enables  the  vessel  to  have  a  con- 
siderable widtJi  at  the  stem,  and  at  the 
quarter,  rendering  it  more  available  for 
freight  and  general  convenience,  and  the 
tender  of  the  Sylphide  may  be  considered  as 
a  successful  illustration  of  this  advantage. 
Her  length  is  45  feet,  breadth  8  feet,  and 
tonnage  13{.  She  draws  2  feet  6  inches  of 
water,  and  the  area  of  her  midship  section 
immersed  is  14  square  feet.  It  was  in- 
tended  to  fit  her  with  rotary  engines  on 
Fitzmaurice's  construction,  but  time  be- 
coming shortened  previously  to  the  depar- 
ture of  the  Sylphide  for  the  Mediterranean, 
she  was  supplied  with  two  small  oscillating 
engines  for  land  purposes,  which,  though 
adapted  to  her  with  great  judginent  by 
Messrs.  Finney  and  Hunter,  of  Blackwall, 
are  far  from  being  calculated  to  exhibit 
fairly  the  working  of  the  invention.  Their 
collective  power  is  8  horses,  which  gives 
the  unit  of  power  on  the  immersed  midship 
section  *58  lbs. 

The  tender  left  the  Brunswick-pier  at 
Blackwall  at  various  times  during  the  day, 
taking  on  board  several  parties  of  naval 
and  engineering  gentlemen,  among  whom 
were  Colonel  Colquhoun,  R.A.,  and  Mr. 
Chatfield,  of  the  Admiralty.  She  steamed 
down  the  river  with  an  easy  motion,  not- 
wiibstanding  the  swell  occasioned  by  the 
steamers  passing,  which  good  result  seems 
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referable  to  the  mass  of  still  water  between 
the  stems  opposing  the  tendency  to  roll. 
No  attempt  was  made  at  a  trial  of  speed,  as 
the  shafts  only  made  104  rerolutions  per 
minute  instead  of  150,  and  the  object  in 
view  was  mainly  to  exhibit  the  facility  of 
general  management  she  admitted  of,  which 
proved  in  every  way  satisfactory.  The 
gearing  multiple  is  2*1,  and  the  diameter  of 
each  screw  about  2  feet  Under  these  cir- 
cumstances  the  screw  makes  an  average 
speed  of  7*6  miles  per  hour,  and  the  boat  of 
6*1  miles  per  hour.  This  gives  a  large 
positive  slip ;  .but  the  inefficient  character  of 
the  engines  must  be  remembered,  and  the 
fact,  als^,  t)*^  a  portion  of  one  of  the 
screws  had  been  broken  off.  She  answers 
her  helm  perfectly,  even  in  going  astern — a 
difficulty  seldom,  if  ever,  got  over  by  steam- 
vessels.  So  energetic  is  the  action  of  the 
two  rudders,  that  the  tender  can  be  brought 
round  in  a  circle  whose  diameter  is  less 
than  twice  her  length,  and,  in  peculiar  cir- 
cnqustances,  great  advantage  might  be  de- 
rived by  throwing  one  of  the  screws  out  of 
gear.  The  tender  left  with  the  Sulphide 
for  the  Mediterranean  immediately  after- 
wards, her  trial  being  deemed  quite  satis- 
factory by  all  who  witnessed  it. 


SPECIFICATIONS  OF  ENGLISH  PA- 
TENTS ENROLLED  DURING  THE 
WEEK  ENDING  JANUARY  27, 1858. 

Henry  John  Gauntlett,  of  Charlotte- 
street,  Portland-place,  Middlesex,  doctor  in 
music.  Far  improvements  in  organ*,  m- 
raphinest  and  other  similar  inttnimentt,  and 
aUo  hnproveaunts  in  pianrfortea,  (A  com- 
munication.)   Patent  dated  July  15,  1852. 

The  first  part  of  this  invention  consists 
in  transmitting  the  movements  of  the  keys 
of  organs  to  the  pallets  or  valves  of  the 
pipes,  by  means  of  an  electric  arrangement 
which  enables  the  usual  complicated  me- 
chanism^by  which  this  is  effected  to  be  dis- 
pensed with.  The  patentee  has  described 
an  electro-magnetic  arrangement  for  this 
purpose,  in  wmch  the  depression  of  the  key 
IS  made  to  complete  the  electric  circuit,  and 
thereby  to  cause  the  electro-magnet  to 
attract  its  armature,  which  is  attached  di- 
reetly  to  the  pallet  or  valve,  and  thus  to  open 
the  valve  and  sound  the  required  note.  A 
similar  arrangement  is  capable  of  being 
adopted  for  working  the  stops,  &c. 

The  second  branch  of  the  invention  ap- 
plies to  barrel-organs,  seraphines,  and  other 
free  reed  instruments,  where  the  electric 
current  is  applied  to  act  in  a  similar  man- 
ner ;  and  to  pianofortes  where  an  arrange- 
ment  such    as  that  described  is  used,  to 


bring  the  hammers  into  action  and  strike 
the  strings. 

MosEs  PooLE,  of  London,  gentleman. 
For  improvements  in  hoots,  shoes,  clogs,  and 
similar  articles.  (A  communication.)  Patent 
dated  July  15,  1852. 

These  improvements  have  relation  to 
boots,  shoes,  &c.,  composed  of  India-rub. 
ber,  and  consist  principally  in  the  mode  of 
forming  the  soles  of  such  articles,  which  are 
made  double,  a  space  being  left  between 
the  insole  and  outsole,  and  Uie  former  per- 
forated for  the  sake  of  securing  ventilation. 

George  Hinton  Bovill,  of  Abchurch- 
lane,  London.    For  improvements  in  manu- 
faeturing  wheat  and  other  grain  into  meal  and 
fiouT,    Patent  dated  July  15,  1852. 

Mr.  Bovill's  improvements  comprehend 

1.  A  mode  of  driving  two  ranges  of  mill- 
stones from  a  central  horizontal  shaft,  by 
means  of  half-crossed  straps,  which  pass 
from  the  horizontal  shaft  to  riggers  or  pul- 
leys ou  the  vertical  spindles  of  the  ranges 
of  millstones. 

2.  An  arrangement  for  drying  manufac- 
tured meal  and  flour  by  means  of  steam  and 
hot  air,  instead  of  kiln-drying  the  grain 
previous  to  grinding. 

3.  A  mode  of  applying  steam  to  give 
moisture  to  manu&ctured  flour,  which  after 
grinding  is  in  too  dry  a  state. 

4.  An  arrangement  for  washing  grain,  to 
separate  its  impurities,  and  then  drying  by 
currents  of  hot  air. 

5.  A  mode  of  employing,  exhausting,  or 
forcing  machinery  in  combination  with 
millstones,  having  apertures  covered  with 
wire  gauze  or  other  perforated  material,  in 
order  to  facilitate  the  passing  away  of  the 
ground  flour  through  such  apertures. 

6.  The  employment  of  exhausting  appa- 
ratus in  combination  with  millstones, 
having  horns  or  ventilating  contrivances 
revolving  with  them. 

Charles  James  Pownall,  of  Addison- 
road,  Middlesex,  gentleman.  For  improve' 
ments  in  the  treatment  and  preparation  of  fUus 
and  other  similar  fibrous  vegetable  substances. 
Patent  dated  July  15,  1852. 

The  patentee  describes  and  claims — 

A  mode  of  subjecting  fibrous  vegetable 
substances  to  repeated  mechanical  pressure, 
and  the  action  of  a  stream  of  water  for  the 
purpose  of  depriving  them  of  resinous  or 
gummy  matters,  and  also  resolving  them 
into  their  ultimate  or  finer  fibres. 

John  Hunt,  of  Rennes,  France,  gentle- 
man. For  certain  machinery  for  washing  and 
separating  ores.   Patent  dated  July  IG,  1852. 

A  description  of  Mr.  Hunt's  improved 
machinery  having  already  appeared  in  our 
pages  (see  vol.  Ivii.  p.  481),  we  now  give 
only  the  claim  made  in  the  enrolled  specifi- 
cation,  which  is  for — The  improved  ma- 
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chinery  for  washing  and  separating  ores  | 
and  minerals  from  foreign  matters,  as  de- 
scribed, in  BO  far  as  regards  the  introduc-' 
tion  of  a  valve  under  the  forcing-box,  and 
the  combination  and  arrangement  of  ma- 
chinery, whereby  water  is  forced  in  sudden 
jerks  through  pierced  copper  plates  or 
sieves,  and  sets  the  ore  or  mineral  matters 
thereon  in  motion  in  such  a  way  as  to  cause 
each  kind  of  ore  or  mineral  to  be  separated 
according  to  its  respective  specific  gravity. 
Stribblehill  Norwood  Mat,  of  Fitz- 
roy-square,  gentleman.  For  certain  im- 
provementt  in  the  mant^facture  of  thread, 
yam,  and  various  textile  fabrics,  from  cer- 
tain fibrous  matters.  Patent  dated  July  20, 
1852. 

This  invention  consists  in  manufacturing 
thread,  or  yarn,  and  textile  fabrics  from  the 
fibre  obtained  from  the  plantain,  banana, 
aloe,  vacois,  raj  mar,  penguin,  and  all  other 
textile  plants  and  trees  indigenous  to  a  tro- 
pical climate. 

The  plants  and  trees  are  first  crushed  by 
pressure  between  rollers  or  by  other  means, 
and  the  fibres  are  obtained  by  scrapers, 
brushes,  or  combs,  and  spun  upon  the 
ordinary  flax  or  tow  machinery  alone,  or 
mixed  with  other  materials,  such  as  silk, 
&c.  The  fibres  are  soaked,  previous  to 
being  spun,  in  a  bath  of  salt  and  water,  so  as 
to  cause  them  to  separate  from  each  other, 
and  assume  a  more  suitable  condition  for 
being  operated  on. 

Another  use  to  which  such  materials  may 
be  applied  is  the  manufacture  of  paper, 
in  which  case  they  are  used  either  alone  or 
in  mixture  with  rag-pulp  ordinarily  em- 
ployed. 

William  Fawcett,  of  Kidderminster, 
Worcester.  For  certain  improvements  in  the 
manufacture  of  carpets.  [This  patent  being 
opposed  at  the  Great  Seal,  was  not  seaded 
till  July  17,  1852,  but  bears  date  February 
8, 1852,  by  order  of  the  Lord  Chancellor.] 

The  peculiarity  of  this  invention  consists 
in  using  a  single  thread  only  with  two  wires 
for  forming  the  pile  of  Brussels  and  other 
piled  carpets,  instead  of  the  double  thread 
and  single  wire  ordinarily  employed.  The 
single  thread  is  not  of  greater  substance 
than  when  two  threads  are  employed,  but 
the  deficiency  that  would  exist  on  this  ac- 
count in  the  body  of  the  carpet  is  compensa- 
ted  for  by  the  employment  of  the  two  wires. 
Julius  Friedrich  Phillipp  Ludwig 
Von  Sparre,  of  Brewer-street,  Golden- 
square,  mining  engineer.  For  improvements 
in  separating  substances  of  different  specific 
gravities^  and  in  the  machinery  and  apparatus 
employed  therein.  Patent  dated  July  20, 
1852. 

A  full  description  of  Mr.  Von  Sparre's 
separating  apparatus,  with  engravings,  will 


be  found  in   another  part  of  our  present 
Number  {ante  p.  81  J. 

Specifications  Due,  but  not  Enrolled. 

Charles  Burrell,  of  Thetford,  Nor- 
folk, and  Matthew  Gibson,  of  Rollington- 
terrace,  Newcastle-on-Tyne.  For  improve- 
ments in  reaping-machines.  Patent  dated 
July  15,  1852. 

Charles  Barrinoton,  of  Philadelphia, 

in  America,   gentleman.     For  an  improved 

steam-boiler,    toater-feeding   apparatus,  and 

furnace    therrfor.      Patent    dated  July  15, 

1852. 

John  Shaw,  of  Dukenfield,  Chester, 
cylinder-maker.  For  certain  improvements 
in  machinery  or  apparatus  for  carding  eottost^ 
wool,fiax,  aid  other  fibrous  materials.  Patent 
dated  July  20,  1852.  ^ 

Richard  Birckton  and  Thomas  Law- 
SON,  both  of  Leeds,  York,  manufacturers. 
For  certain  improvements  in  the  adtq>tatien  and 
application  of  a  new  manufactured  materia  ta 
certain  articles  of  dress.  Patent  dated  July 
21,  1852. 

PROVISIONAL  PROTECTIONS. 

Dated  January  1,  1853. 

8.  John  Henry  Johnsoh.  Improvements  in  the 
manufacture  of  oils.    A  communication. 

Dated  January  3,  1853. 

If.  Edme  Augustin  Chameroy.  Improvements 
in  motive-power  engines,  and  in  the  application 
of  motive  power  to  the  same. 

18.  Charles  John  Burnett.  Certain  improve- 
ments in  apparatus  of  meehanism  for  driving  m»- 
chinery  through  the  agency  of  water. 

Dated  January  6,  1853. 

31.  William  Louis  Sheringham.  Illuminating 
httoys  and  beacons  in  harbours,  roadsteads,  and 
rivers. 

33.  John  Browne.  Improvements  in  the  con- 
struction of  ships  or  other  navigable  vessels,  and 
in  machinery  or  apparatus  connected  therewith. 

37.  Michael  Smith.  Improvements  in  machi- 
nery for  separating  gold  or  other  valuable  sub- 
stances from  other  materials. 

29.  William  Edward  Newton.  Improvements 
in  the  oonstmction  of  bearings  or  steps  for  shafts, 
turntables,  or  moveable  platforms,  which  he  dene- 
minates  "  Parry's  Improvements."  A  communica- 
tion. 

41.  Peter  Graham.  Improvements  in  the  ro*- 
nufacture  of  carpets  and  other  piled  fhbries.  A 
communication. 

42.  William  Sykes  Ward.  A  thermostat,  or 
apparatus  for  the  regulatidn  of  temperature  and 
of  ventilation. 

43.  William  Watson,  the  younger.  In^Mrove* 
ments  in  apparatus  for  the  manufacturing  of  prus- 
siate  of  potash. 

Dated  January  7,  1853. 

44.  Charles  He  Bergue.  Improvements  in  the 
permanent  way  of  railways. 

46.  Thomas  Pape.  Improvements  in  circular 
frames,  and  in  the  fabrics  and  articles  produced 
thereon. 

47.  Charles  \yilliam  Lancaster.  An  appendafe 
to  bullet-moulds. 


NOHCtiB  6t  iNlftKTtOK  rtO  tWKXED. 


99 


4S.  George  Stewart.  ImproTementi  In  railwajrs, 
and  in  the  propalsion  of  engines,  carriages,  and 
other  Tehicles  thereon. 

49.  Hert>ert  George  James.  Improvements  in 
the  mode  of  securing  and  retaining  corks  and 
stoppers  in  bottles.    A  communication. 

50.  Richard  Gittins.    Improvements  in  tills. 
53.  Hezekiah  Marshall.    Certain  improvements 

in  the  transmission  and  emission  of  air  and  sound. 

52.  James  Egleson  Anderson  Gwynne.  The 
propalsion  and  supporting  of  vessels,  vehicles, 
and  other  bodies  on,  through,  and  over  the  water. 
A  communication. 

Dated  January  8,  1858. 

53.  Robert  Lovely.  Certain  improvements  in 
the  application  of  steam  to  the  propal&ion  oJT  car- 
riages on  common  roads,  parts  pf  which  improve- 
ments are  applicable  to  the  construction  of  car- 
riages for  common  roads. 

54.  Thomas  Smith.  Certain  improvements  in 
soil-pftns. 

55.  John  Abraham.  A  new  or  improved  me- 
thod of  manufacturing  percussion  caps, 

56.  Henry  Kibble.  Improvements  in  obtaining 
a  communication  between  guards,  passengers,  and 
drivers  on  railways. 

58.  John  Henry  Johnson.  Improvements  in 
stoves  for  cooking,  and  in  apparatus  connected 
therewith.    A  communication. 

69.  Richard  Walker.  An  improvement  in  the 
manufacture  of  buttons. 

Dated  January  10,  18^3. 

61.  Antoine  Hiron.  Improvements  in  the  means 
of  copying  or  reproducing  models  or  figures  in 
marble,  stone,  ivory,  or  other  substances. 

62.  Charles  Stewart  Duncan.  Certain  improve- 
ments in  rendering  bottles.  Jars,  and  other  like 
raoeptaeles,  air  and  water  tight,  and  for  raising 
and  measuring  the  liquid  contents  thereof. 

63.  John  Deane.  An  improved  construction  of 
dSving  helmet. 

64.  Michael  Fitch.    Improvements  in  ovens. 

65.  William  Webb.  Improvements  in  the  manu- 
facture of  carpets. 

66.  John  Davlea  Merries  Stirling.  Improve- 
ments in  the  manufacture  of  percussion  caps. 

67.  Frederick  Schneider.  A  chair  to  be  em- 
ployed for  preventing  sea-sickness. 

68.  Alfred  Vincent  Newton.  An  improved  mode 
of  separating  substances  of  different  specific  gra- 
Tities.    A  communication. 

Dated  January  11,  1853. 

70.  William  Welld.  Certidn  improvements  in 
looms  for  weaving. 

72.  James  Thornton,  John  Thornton,  and  Albert 
Thornton.  Improved  nets  and  other  textile 
fabrics,  to  be  used  for  gloves  and  other  purposes, 
and  for  the  machinery  to  be  employed  in  the  ma^ 
nufacture  thereof. 

74.  Thomas  Cottiill.  Improvements  in  the  ma* 
nufacture  of  certain  salts  of  soda. 

Dated  January  12,  1853. 

76.  John  Ilorrocks.  Improvements  in  indi- 
cating and  registering  the  number  of  passengers 
conveyed  in  public  carriages. 

76.  Nathaniel  Card.  Certain  improvements  In 
Ciindlewick. 

82  John  Arrowsmith.  New  or  improved  ma- 
chinery for  shaping  metals. 

84.  George  Augustus  Huddart.  Improvements 
applicable  to  steam  generators. 

NOTICES   OF   INTENTION    TO 
PROCEED. 

{Pr^mthe**  Lmidm  Gazette,''  January  26ih, 

1853.) 

IS.  Thomas   Wood   Gray.     Improvements  in 
st0flBBi  engines. 
29.  Jen  Ba^Hske  lAYUich^.    f  mproTettentt  Hi 


wind  musical  instruments  where  metal  tongues 
are  employed. 

74.  Christopher  Kingsford.  Machinery  for  so- 
lidifying peat  coal,  or  other  substances  of  a  like 
nature. 

87.  Robert  Robertson  Menzies.  Improvements 
in  the  manufacture  of  carpets  atid  other  fabrics. 

172.  John  Jobson.  ^Improvements  in  manufac- 
turing moulds  for  casting  metal. 

442,  William  Newton.  An  improved  machine 
for  separating  ores,  metals,  and  other  heavy  sub- 
stances from  mud,  sand,  grovel,  stones,  and  other 
impurities. 

473.    Julian  Bernard.      Improvements  in  the 
production  of  ornamental  surfaces  upon  leather. 
543.  John  Norton.    Improvements  in  blasting. 
575.  Pierre  Bemardet  de  Lucenay.    The  pro 
duction  of  photographic  images  by  means  of  arti- 
ficial light . 

882.  Antonio  Fedele  Cossus.  Improvements  in 
lubricating  apparatus. 

941.  Thomas  Collins  banfield.  Improvements 
in  the  process  of,  and  apparatus  for,  extracting 
saccharine  and  other  Juices  from  beet- root  or  other 
roots  and  plants.    A  communication 

963.  George  Frederick  Parratt.  Improvements 
in  portable  bridges  or  pontoons. 

973.  Richard  Laming,  improvements  in  puri- 
fying gas,  and  in  obtaining  from  the  products  re- 
sulting from  the  purification  of  gas  certain  useful 
compounds. 

986.  James  Norton.  An  improved  mode  of 
transmitting  motive  power. 

1015.  John  Sheringham.  Improvements  in  the 
construction  of  stove  grates. 

1192.  Archibald  Douglas  Blown.  Improve* 
ments  in  the  construction  of  portable  articles  of 
furniture. 

6.  Thomas  Billyeald.  An  improvement  in  the 
apparatus  and  atrangement  of  apparatus  for 
making  looped  fabrics. 

8.  John  Henry  Johnson.  Improvements  in  the 
manufacture  of  oils,  and  in  the  treatment  thereof 
for  lubricating  purposes.    A  communication. 

11.  John  Bleackley,  Jun.  Improvements  in  ma< 
chinery  to  be  used  in  washing,  bleaching,  dyeing, 
and  sizing  yams  and  fabrics. 

12.  Edme  Augustin  Chameroy.  Inc^rovements 
in  motive  power  engines,  and  in  the  application  of 
motive  power  to  the  earae. 

13.  Lazare  Frangoia  Vaudelln  Improvements 
in  apparatus  for  retarding  and  stopping  railway- 
carriages. 

39.  William  Edward  Newton.  Improvements 
in  the  construction  oif  bearings  or  steps  for  shafts, 
turntables,  or  moveaHe  platforms, which  invention 
he  denominates  "  Parry's  Improvements."  A 
communication. 

41.  Peter  Graham.  Improvements  in  the  ma- 
nufacture of  carpets  and  other  piled  fabrics.  A 
communication. 

44.  Charles  de  Bergue.  Improvements  in  the 
permanent  way  of  railways. 

50.  Richard  Gittins.    Improvements  in  tills. 

62.  Charles  Stewart  Duncan.  Certain  improve- 
ments in  rendering  bottles,  jars,  and  other  like  re* 
ceptacles  air  and  water  tight,  and  for  raising  and 
measuring  the  tt<iuid  contents  thereof. 

65.  William  Webb.  Improvements  in  the  ma- 
nufacture of  carpetg. 

66.  John  Davies  Morrics  Stirling.  Improve- 
ments in  the  manufacture  of  percussion  ca}.s. 

72.  James  Thornton,  John  Thornton,  and  Albert 
Thornton.  Improved  nets  and  other  textile 
fabrics,  to  be  used  for  gloves  and  other  purposes, 
and  for  the  machinery  to  be  employed  in  the  ma- 
nufacture thereof. 

78.  Nathaniel  Card.  Certain  improvements  in 
cnndlewjck. 

Opposition  can  be  entered  to  the  granting 
of  a  Patent  to  any  of  the  parties  in  tbp 
above  Liat,  who  have  |^iven  notice  of  their 
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intention  to  proceed,  within  twenty -one 
days  from  the  date  of  the  Gazette  in  which 
the  notice  appears,  by  leaving  at  the  Com- 
missioners'-office  particulars  in  writing  of 
the  objection  to  the  application. 
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Sealed  Jan.  20,  1853. 

857.  John  Gedge. 

Sealed  Jan.  21,  1853. 

17.  Charles  Henry  Newton  and  George 

Leedham  Fuller. 
113.  Bernhard  Harczyk. 
453.  Frederick  Richards  Robinson. 
489.  Peter  Armand  Lecomte  de   Fon- 

tainemoreau. 
528.  Halsey  Draper  Walcott. 
632.  Nehemiah  Hodge. 
654.  Richard  Wright. 
677.  Andrew  Robeson,  junior. 
712.  Christian  Sharps. 
759.  Abraham  Rogers. 
787.  Moses  Poole. 
789.  George  Perry  Tewksbury. 
791.  Richard  Kemsley  Day. 
794.  Moses  Poole. 
817.  John  Pepper,  junior. 
820.  Samuel  Hunter. 
854.  Edward  Aitcheson  and  John  Evans. 
863.  Henry  Holland. 
867.  Charles  lies. 
881.  Henry  BoUman  Condy. 
888.  William  Massingham. 
897.  George  Houghton. 
913.  James  Murdoch. 
939.  James  Newall. 

Sealed  Jan,  22,  1853. 

.75.  Laurentius  Matthias  Eiler. 
86.  David  Dunne  Kyle. 
232.  John  Prestwich,  the  elder,  Samuel 

Prestwich,  and  John  Prestwich, 

the  younger. 
412.  John  Howard. 
451.  Robert  Brown. 
466.  Robert  Bums  and  Richard  Prit- 

chard  Willett. 


660.  James  Nicol. 

729.  Thomas  Day. 

742.  Hugh  Greaves. 

886.  Edwin  Lewis  Brundage. 

894.  William  Joseph  Curtis. 

938.  Charles  Miller. 

Sealed  Jan.  24,  1853. 

565.  William  Henry  Fox  Talbot. 

568.  Richard  Archibald  Brooman. 

601.  Julius  Jcflreys. 

617.  John  Macintosh. 

619.  George  Fergusson  Wilson. 

683.  Jean  Jacques  Ziegler. 

787.  John  Paterson. 

766.  William  Marsden. 

782.  John  Venables  Vernon  and  John 

Edge. 
800.  Richard  Taylor. 
834.  Charles  Watt. 
900.  Samuel  Cunliffe  Lister  and  James 

Warburton. 
952.  Duncan  M'Nee. 

Sealed  Jan.  25,  1853. 

20.  Charles  Frederick  Bielefeld. 
363.  John  Carter. 
549.  Bryan  Donkin,  the  younger,  and 

Bernard  William  Farey. 
589,  William  Dantec. 
907.  Jean  David  Schneiter. 
927.  Robert  Milligan. 
951.  Arthur  Wall. 
985.  WiUiam  Mayo. 

Sealed  Jan.  26,  1853. 
691.  William  Gossage. 

Sealed  Jan.  27,  1853. 

384.  Joseph  Henry  Tuck. 
456.  Anthony  Liddell. 
716.  Richard  Barnes. 
758.  William  Edward  Newton. 

The  above  Patents  all  bear  date  as  of  the 
day  on  which  Provisional  Protection  was 
granted  for  the  several  inventions  men- 
tioned therein. 
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SCRLE8IN0ER*S  PATENT  NEEDLE-GUN. 

Patent  dat04  'aly  20,  1851.  SpMifloation  tnroU^d  Januaxj  tOp  IMS^ 
The  arrangements  descriliied  by  Mr.  ^uhlesinger  in  I^s'specifioation,  the  most 
important  of  wluoh  are  represented  in  the  acoompanying  figures,  oonstitate  a 
considerable  improvement  ot^  th^  needl^gun,  or  ordinary  zundnadelgewehr  of  the 
Frofisian  service,  and  may  be  said  to  give  full  effect  to  the  highly  ingenious 
principle  of  that  weapon,  removing  several  of  the  inconveniences  incidental  to  it 
in  practice,  and  for  military  purposes  rendering  it  wonderifuUy  effeetive.  In  the 
ordinary  needle-gun,  as  our  readers  are  probably  aware,  th«i  explosion  of  the 
charge  is  effected  by  darting  i^  needle  into  a  percussion  cpiiipositiofi  placed  in  a 
wooden  bottom,  or  spUgel,  i^ithin  the  car^iridge,  which  i^)sp  oont^^ns  the  gun- 
powder and  the  shot.  The  qiechanioal  contrivances,  ha^evdr,  lay  whioh  this 
is  effected,  have  hitherto  involved  several  defects,  whio)i  have  considerably 
dinunished  the  many  advantages  which  this  description  of  firo-arms  undoubtedly 
possesses  over  the  ordinary  percussion  lock.  In  ^tual  service,  it  will 
be  found  that  the  Qoldier  has  a  great  number  of  subordiiuite  pperations  to 
perform,  in  the  dxeoution  of  which  more  or  less  time  \n  consum^^  and  in  the 
hurry  and  ezdtepnent  of  a  sharp  action,  it  is  more  thax^  probable  that  some  of 
these  would  be  performed  in  the  wrong  order,  and  then  i|i  ^o^d  be  necessary  to 
go  over  the  same  ground  agi^in.  First  of  all,  the  soldier  fuust  rai^e  the  breech- 
handle,  bring  it  to  the  left  of  the  guider,  and  open  the  chiunber.  Then,  by  means 
of  a  catch  on  the  second  tube,  he  must  draw  the  needl^  back.  Next  he  must 
deposit  the  cartridge  in  the  chamber.  Then  he  forces  tl^e  sUdipg  tube  up  to  the 
bevilled  end  of  the  barrel,  and  holds  it  there  firmly  and  air-tfght,  by  pressing  the 
handle  to  the  right  against  a  sligiitly  inclined  fieuse  on  the  right-band  side  of  the 
outer  guide.  In  this  state  of  the  process  of  firing,  the  nee^te  is  held  short  of 
the  priming  by  a  second  catch  of  the  spring  on  the  second  tube  \  mid  the  soldier 
now  forces  the  point  of  the  needle  into  the  charge,  and  brings  the  piece  to  the  full 
cock.  Lastly,  he  pulls  the  trigger  and  discharges  the  piece ;  the  coiisequenoes  of 
this  last  movement  being  the  withdrawal  of  the  bolt,  the  release  pf  the  spiral 
spring,  and  the  instant  entiry  of  the  needle  into  the  priming  composition.  Thus 
the  soldier,  at  every  discharge  of  his  gun,  has  no  inconsiderable  amount  of  atten- 
'  tion  to  bestow  upon  the  several  parts  of  its  mechanism ;  and  whatever  practice 
may  do  in  rendering  him  familiar  with  it,  and  giving  Mm  a  complete  readiness 
of  manipulation,  it  is  undoi^btedly  desirable  that  it  should  b^  so  far  simplified 
that  some  of  these  subsidiary  operations  might  be  altogetbfi)?  dispensed  with. 

This  great  object  has  beef^  at  once  effectively  and  elegimtly  accomplished  in 
Mr.  Schlesinger's  invention  {  ^d  his  form  of  the  needle-gvq:^  exhibits  a  degree  of 
convenience  and  practical  a4vantage  in  rapid  firing,  fi^*  exceeding,  we  should 

say,  anything  that  the  pronioters  of  the  needle  principle  ooidd  have  supposed  it 
susceptible  of.  In  ^iq  arrangement,  the  act  of  drawtf^g  back  the  tube  whidi 
forms  the  breech,  bri4g8  the  peedle  back,  and  so  cocks  tlie  gun  ;  so  that  all  that  the 
soldier  has  to  4o,  is  to  open  tl^e  breech  in  this  manner,  put  in  the  cartridge,  force 
it  forward  by  means  of  thp  handle,  which  is  theu  turned  down  in  the  usual 
manner,  and  then  pull  the  trigger.  In  point  of  efficiency,  this  arranffement  may- 
be judged  of  from  the  &ct,  that  the  piece  jx\a,y  be  discharged  twenty-five  times  in 
a  minute,— of  course  without  takixi^  aim.  This  certainly  combines  the  advantage 
of  the  breech-loading  principle  with  that  of  dispensing  with  the  act  of  priming, 
in  the  most  admiraUe  and  effective  manner. 
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The  gf«ftt  pdntft  of  ,H.  SdilMinger's  inventioa  are ;  fivsi,  the  ptojeeidnff  and 
witiidrawing  the  needle  by  means  of  leyen  and  eprings,  in  eambhiation  wim  one 
or  more  curved  or  inclined  planes ;  and  second,  the  prevention,  as  fkr  as 
possible,  of  windage,  by  means  of  a  screwed  tube  fitting  over  the  continuatioi)  of 
the  barrel,  and  tigntlj  held  between  the  breech  and  an  inclined  stop. 

Fig.  ].  is  a  se(!tion  of  so  piuch  of  a  fire-arm  on  this  construction  as  is  necessary 
to  show  the  ixpproTements.  A  A  is  the  stock,  and  B  the  barreL  C  C  is  a  tube- 
shaped  prolongation  (shown  detached  in  fig.  8,  a  plan  of  the  upper  ttde,  and 
fig.  4  a  plan  of  the  underside),  which  is  screwed  into  the  barrel  B  at  the  breech, 
and  also  secured  to  the  stock  A  and  under-plate  by  screws  aaaa.  D  D'  i^re  two 
tubes  screwed  into  each  other,  to  enable  the  tube  D'  to  be  firmly  fixed  (as 
explained  below),  between  a  stop  O  and  the  breech,  to  prevent  windage.  These 
tunes  are  free  to  slide  to  and  fix>  in  the  tube  0,  when  acted  upon  by  the  handle  E. 
F  F'  are  two  short  metal  rods,  which  are  jointed  together  at  h.  The  rod  F  is 
hinged  at  e  to  the  lon^  arm  Q  of  a  bell-crank  lever  whidi  is  centred,  and  turns 
upon  a  pin  d,  passed  tnrough  lugs  e  e,  formed  in  a  piece  with  the  tube  P.  The 
short  arm  H  of  the  beU-crfuik  carries  at  its  outer  end  two  sms^l  friction  roUers//. 
The  underside  of  the  short  arm  H  is  formed  with  a  catch  ^,  whidi  takes  into  a 
corresponding  catch  in  the  lever  L  centered  upon  the  pin  h  in  the  luffs  ee,  K  is 
a  spring  which  bears  upon  the  end  of  the  lever  I,  and  keeps  the  catches  in  con- 
tact ui|til  liberated  by  the  pull  of  the  trigger,  as  will  be  afterwards  described.  L 
is  the  needle  which  is  fixed  ii^  the  end  of  the  Bkart  rod  F'.  The  point  of  the  needle 
projects  through  a  hole  in  the  centre  of  a  button  »,  in  the  tube  D.  The  button 
may  have  secured  upon  the  face  of  it  a  copper  washer,  with  a  corresponding  hole 
in  the  centre  for  the  passage  of  the  needle.  M  is  a  forked  spring,  secured  by  the 
screw  k  to  the  trigger  plate  N.  The  end  /  of  the  lever  I  is  formed  with  a  hook, 
into  which,  when  the  arm  is  ready  fbr  firing,  the  end  of  the  trigger  lever  O 
takes ;  so  that  when  the  trigger  is  pulled,  the  long  arm  of  the  lever  I  is  depressed, 
the  catch  on  the  tall  of  tl^e  bell-crank  lever  becomes  liberated  ;  the  forkea  spring 
the|i  comes  into  play,  forces  up  the  rollers//,  and  with  them  tiie  short  leg  of  the 
bell-crank  lever,  causing  the  long  arm,  and  with  it  the  rods  and  needle,  to  be 
thrust  forward.  The  needle  enters  the  cartridge,  passing  through  the  percus- 
sion-cap (as  shown  in  fig.  1),  and  thus  the  charge  is  fired.  When  the  piece  has 
been  disduu^d,  the  tubes  t>  D'  are  drawn  back  by  the  handle  E.  The  rollers 
//coming  in  contact  with  the  inclined  planes  n  n,  on  the  underside  of  the  tube  C, 
are  depressed,  when  the  catch  ff  takes  mto  the  catch  on  the  lever  I.  The  short 
ana  of  the  bell-crank  lever  and  the  rollers//  travelling  down  the  inclined  or 
curved  plane,  on  the  underside  of  the  tube  C.  necessarily  cause  the  long  arm  to 
be  diuwn  back,  and  with  it  the  rods  F  F'  and  needle  L,  as  represented  m  fig.  2. 
The  witlidrawal  of  the  tubes  D  D',  at  the  same  time  that  it  sets  the  needle  {4, 
leaves  space  at  Jt  to  allow  of  a  cartridge  being  placed  in  the  breech  in  the  position 
shown  m  fiff.  ].  The  tubes  D  D' are  then  pushed  forward  until  the  end  of  D^ 
copies  over  we  end  of  the  barrel  j9,  which  forms  a  collar,  and  abuts  against  the 
breech.  The  hook  on  the  lever  1  is  caught  by  the  end  of  the  lever  O.  The 
handle  £  is  next  turned  down  in  the  horizontal  position  for  the  purpose  of 
tightening  tiie  tube  D'  against  the  breech,  and  in  order  to  leave  the  sight  clear, 
and  prevent  the  needle-carriers  being  forced  back  by  the  recoil  consequent  on  the 
dischaive. 

Winoage  is  prevented,  or  materially  lessened,  by  the  tube  D'  fitting  over  the 
collar  p,  and  being  firmly  held  in  that  position  until  after  the  discharge  of  the 
arm.  The  shank  of  the  nandle  abuts  against  the  stop  0,  -^hich  is  made  to  incline 
slightly  forwards  from  the  top.  The  end  of  the  tube  D'  is  screwed  into  the  tube 
D,  so  that  when  the  handle  is  turned  down  the  end  of  the  tube  D'  shall  fit  tight 
against  ^e  breech.  The  end  j»  of  the  barrel  3  is  turned  thin,  so  as  to  allow  of 
expansion  when  the  discharge  takes  place.  After  the  gun  has  been  fired,  the 
handle  is  raised  and  drawn  back  in  the  slot  on  the  top  of  the  tube  C,  taking  with 
it  the  needle-earriers  and  needle  as  before  explained. 
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A  VISIT  TO  THE  GBEAT-WESTEEN 
RAILWAY  COMPANY'S  WORKS 
AT  SWINDON. 

The  extent,  detail,  and  organisation  of 
means  employed  in  constantly  restoring  the 
waste  which  occurs  in  the  carrjring  on  of 
great  mechanical  undertakings,  and  in 
creating  from  time  to  time  the  additional 
appliances  which  an  increasing  scale  of 
operations  imposes  upon  those  who  conduct 
them,  convey  to  the  mind,  in  very  many 
instances,  the  most  true  idea  of  their  real 
magnitude,  and  of  the  amount  of  energy, 
industry,  and  skill  invoWed  in  maintaining 
them  in  vigorous  action.  It  is  ultimately 
to  the  workshop,  the  yard,  the  pit,  or  other 
theatre  of  the  lahours  of  the  operative,  that 
we  must  come,  if  we  desire  to  see  the  main- 
springs of  that  wonderftil,  and,  in  general, 
finely-harmonized  system  of  skilled  indus* 
try,  of  which  in  every-day  life  we  see  around 
us  so  many  examples.  Here  also,  though 
somewhat  more  removed  from  the  view  of 
the  ordinary  observer,  we  perceive  the  in- 
fluence  of  the  intelligent  directing  power, 
planning  new  combinations  of  means,  devis- 
ing new  processes  which  accomplish  pur- 
poses of  economy  or  of  efficiency,  and,  in 
short,  guiding  the  movements  of  the  great 

intellectual  engine  over  which  it  has  autho- 
rity. In  those  great  centres  of  human 
ingenuity  and  industry  from  whence  issue 
the  ponderous  machines  which  constitute 
the  vitality  of  railway  traffic,  and  which 
have  been  the  means  of  giving  so  great  an 
impulse  to  the  cause  of  social  progress,  we 
find  an  excellent  illustration  of  these  ideas. 
Here  we  have,  as  it  were,  a  grand  imper- 
sonation of  genius  bringing  together  the 
infinite  and  infinitely-varied  aids  which  the 
faculty  of  contrivance  has  placed  at  our 
disposal ;  and  we  see  them  rendered  imme- 
diately available  by  human  labour  for  the 
best  purposes. 

By  the  favour  of  the  Superintendent  of 
the  Great  Western  Company's  works  at 
Swindon,  Minard  C.  Rea,  Esq.,  we  were 
afforded  an  opportunity,  a  few  days  ago,  of 
witnessing  some  of  the  principal  of  the 
numerous  engineering  operations  which  are 
performed  in  this  vast  establishment,  and  of 
observing  the  wonderful  division  of  labour, 
and  the  admirable  dispositions  of  arrange- 
ment and  discipline  by  which  so  much  and 
such  criUcally-intrieate  work  is  performed, 
lliese  works  have  been  little  more  than  ten 


years  in  existence,  and  in  that  comparatively 
short  space  of  time  they  have  grown  to  an 
extent,  and  have  acquired  an  importance 
worthy  the  gigantic  scale  of  working  which 
.we  see  in  everything  incidental  to  the 
broad-gauffc  system  of  locomotion.  They 
now  extend  over  an  area  of  fourteen  acres, 
which  is  extremely  well  laid  out  for  the 
convenient  performance  of  the  numerous 
subsidiary  operations  which  go  to  make  up 
the  rolling  stock  of  a  railway  com^ny.  In 
this  space,  with  but  few  and  unimportant 
exceptions,  the  manufacture  of  new  locomo- 
tives, tenders,  and  carriages,  and  the  repair 
of  old  ones,  are  carried  on.  This  work  gives 
constant  occupation  to  1,500  hands,  includ- 
ing fitters,  moulders,  smiths,  erecters,  and 
various  other  classes  of  workmen.  At  the 
present  moment,  more  hands  would  be  en- 
gaged  if  they  were  to  be  had ;  but  the  gra- 
dually-increasing  demand  for  skilled  labour 
has  affected,  in  a  sensible  degree,  the  work- 
ing  staff  of  this  splendid  establishment. 
The  opening  of  the  Oxford  and  Birming. 
ham  line,  in  particular,  has  added  very 
largely  to  the  demands  upon  the  construc- 
tive department,  and,  together  with  a  gra- 
dually-extending trsffic  on  the  main  line 
and  its  branches,  must  still  further  tend  to 
augment  its  activity. 

Swindon  Works  are  situated  upon  the 
northern  side  of  the  main  line,  about  300 
yards  to  the  west  of  the  station,  where  the 
Cheltenham,  Gloucester,  and  South  Wales 
line  branches  off  upon  a  sharp  curve.    Oc- 
cupying a  large  space  in  the  angle  included 
between  the  main  line  and  the  branch,  and 
having  a  number  of  sidings  entering  from 
the  main  line,  the  works  have  a  very  con- 
siderable frontage  on  either  side,  and  are 
laid  out  in  rectangular  blocks  of  stone 
buildings,  separated  by  a  number  of  com* 
municating  squares.  Between  these  sqoarea 
and  the  lower  floors  of  the  principal  ouild- 
ings  there  is  a  ready  access  with  the  line  by 
means  of  trains  of  the  same  gauge,  which 
communicate  with  it.  They  are  accordingly 
filled  with    innumerable    pairs  of  wheels 
united  by  their  axles,  whicn  have  been  so 
accurately  finished,  in  the  lathe  or  by  the 
grindstone,  that  a  very  feeble  effi>rt  will 
suffice  to  set  them  in  motion  upon  the  level 
rails.    In  one  part  of  the  works  we  find  the 
engines  which  impel  the  innumerable  ma- 
chines in  the  general  shops.   These  are  two 
in  number,  but  are  not  in  the  same  apart- 
ment. The  one  is  an  engine  on  the  Cornish 
principle — that  is,  using  steam  at  a  high 
pressure,  and  condensing  it  on  the  other 
side  of  the  piston.    It  was  made  at  the  well- 
known  Hayle  Foundry,  Cornwall,  and  has 
two  cylinders,  nominally  of  30-horse  power 
each.    The  other  engine  is  of  the  same 
power,  but  is  on  the  ordinary  condensing 
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nrinciple.  It  was  made  originally  at  Bath, 
Dttt  has  since  been  almost  completely  re- 
constructed here.  From  the  crank-shafts 
of  these  engines  the  power  is  carried  to  all 
parts  of  the  works  by  long  shafts  running 
underground  or  overground,  or  by  straps. 
Adjoining  the  latter,  is  an  old  blower  of  the 
double-acting  description,  for  the  smiths* 
forges  ;  but  this  has  for  some  time  been 
abandoned  for  the  fan.  In  another  place 
we  find  a  number  of  men  engaged  in  mak- 
ing the  huge  axles  for  the  bearing-wheels  of 
the  locomotives,  welding  and  beating  up  their 
component  parts  of  iron,  with  the  help  of 
that  most  effective  instrument — Nasmyth*s 
steam-hammer.  Passing  further  on,  into 
another  building  in  the  vicinity,  we  witness 
the  highly  interesting  and  elegant  operation 
of  proving,  or  shaping  the  tyres.  We  see, 
too,  imperfect  or  doubtful  welds  in  the  tyre 
cut  through  and  renewed,  and  the  metal  ren- 
dered of  uniform  thickness  and  density, 
with  the  most  wonderfUl  ease  of  manipula- 
tion. Further  on  we  see  the  manufacture 
of  the  spokes,  and  the  formation  of  the 
inner  peripheries  of  the  running  wheels  of 
the  carriages,  and  the  metal  fVaming  of  their 
floors.  The  manufacture  of  the  tube-boilers, 
fire-boxes,  and  casing,  is  a  department  of 
the  works  on  a  very  large  scale,  and  of  the 
greatest  interest.  In  one  long  upper  room 
we  find  forty-nine  lathes,  on  the  most  mo- 
dem construction,  and  twenty  other  ma- 
chines for  boring,  slotting,  cutting,  and 
shaping  the  innumerable  pieces  of  metal- 
work  which  go  to  make  up  the  several  parts 
of  a  locomotive  engine.  The  grinding  of 
the  tyres  for  the  locomotives,  and  especially 
of  the  great  eight-feet  driving-wheels  now  in 
common  use  on  the  Great  Western  railway, 
is  another  of  the  more  important  subdivi- 
sions of  laboiur  in  this  great  storehouse  of 
skill  and  industry.  Of  the  more  striking 
of  these  we  propose  to  give  a  general  de- 
scription, as  it  will  serve  to  convey  some 
idea  of  the  present  state  of  these  arts  of 
construction  in  metals,  at  the  same  time 
that  it  will  probably  be  considered  a  matter 
of  sufficient  interest  to  deserve  notice.  Our 
own  limits,  the  vast  extent  and  variety  of 
the  works  we  saw,  and  the  very  short  ^ime 
we  gave  ourselves  in  the  place,  prevent  us 
from  undertaking  anything  more  than  en- 
deavouring to  present  in  a  popular  manner 
the  ordinary  routine  of  operations  in  their 
more  important  particulars. 

Before  passing  on  to  notice  these,  we 
must  say  a  wora  or  two  with  reference  to 
the  men  themselves.  On  the  south-side  of 
the  line,  immediately  opposite  to  the  works, 
is  a  considerable  rillage,  of  modem  and 
tteat  appearance,  which  the  wants  of  this 
commuiuty  have  called  into  existence.  It 
has  received  the  name  of  New  Swindon, 


to  distinguish  it  from  Swindon  proper,  the 
old  Wiltshire  market-town,  which  stands 
upon  an  inconsiderable  eminence  about  a 
mile  firom  the  railway.  New  Swindon  is 
conveniently  laid  out  in  streets  of  conuno- 
dious  buildings,  which  are  the  residences  of 
the  men  and  their  families.  These  have 
been  drafted  firom  nearly  all  the  larse  ma- 
nufacturing towns  of  the  centre  and  north 
of  England,  and  display  in  their  physiog- 
nomy and  general  appearance  a  superiority 
over  the  rural  population  of  the  neighbouring 
country ,with  whom  they  have  little,  if,  indeed, 
anything,  in  common.  The  affairs  of  New 
Swindon  appear  to  go  on  with  g^eat  smooth- 
ness ;  and,  thanks  to  the  liberal  and  kind 
treatment  its  principal  inhabitants  receive 
at  "  the  Works,"  and  the  intellectual  cha- 
racter of  the  work  they  are  engaged  upon, 
they  are  tolerably  well  reconciled  to  the 
comparatively  limited  enjoyments  at  their 
disposal  in  this  isolated  situation.  There 
is  one  great  point  of  attraction,  however, 
provided  for  them  within  the  precincts  of 
the  works  themselves,  of  the  most  admirable 
character,  which  is  undoubtedly  a  .great 
source  of  benefit  to  the  Company  itself,  as 
well  as  to  the  men.  In  the  year  1S4S  was 
founded  the  New  Swindon  Mechanics'  In- 
stitution, which  has  now  attained  a  consi- 
derable importance,  and  is  deservedly  che- 
rished by  the  men  as  a  source  at  once  of 
instruction  and  entertamment.  Its  Presi- 
dent is  Mr.  Daniel  Oooch;  its  Viee-pre- 
sident  and  Treasurer,  Mr.  Minaid  C.  Kea  ; 
and  its  Secretary,  Mr.  Alfred  Wickenden, 
under  whose  administration  it  eigoys  a 
highly  prosperous  and  efiicient  condition. 

The  annual  aoir^  of  the  Institute  had 
just  taken  place  previously  to  our  visit,  and 

S resented  a  scene  of  the  most  gratifying 
eseription.  The  "great  room'*  of  the 
works  was  set  apart  for  the  occasion,  and 
was  profusely  decorated  with  flowers  and 
evergreens,  while  a  fountain  made  in  the 
works, — very  creditable  in  point  of  design, 
— played  in  the  middle.  On  one  side  of  the 
room  were  displayed  a  quantity  of  steam 
and  electro-magnetic  machinery,  the  work 
of  the  men  during  their  leisure  hours.  A 
great  number  of  varieties  of  the  steam- 
engine  were  represented  in  this  highly  inte- 
resting collection,  all  of  which  derived 
motion  from  a  model  boiler  with  which  their 
cylinders  were  connected.  Among  the 
electrical  apparatus  were  two  small  but 
energetic  electro-magnetic  engines ;  one  of 
the  horse-shoe  form,  with  a  reciprocating 
arrangement  (by  a  workman  named  Squires), 
employed  to  drive  a  section  to  scale  of  the 
engine  of  the  Lord  of  the  Isles ;  and  the 
other  a  double-acting  one,  by  another  work- 
man. 
The  solrie  was  attended  by  a  very  large 
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number  of  the  men  and  their  familiesi  whose 
dress  atad  general  appearance  indicated  their 
being  Tery  comfortably  settled.  A  concert 
of  vocal  and  instrumental  music,  comprising 
some  of  the  most  celebrated  works  of  Boiel- 
dieu,  Mozart,  and  Bellini,  besides  some 
modem  English,  formed  the  first  part  of  the 
evening's  entertainment,  which  was  followed 
by  a  very  creditable  dramatic  performance 
by  members  of  an  amateur  club  formed  in 
the  institution,  the  remainder  of  the  night 
being  devoted  to  dancing. 

Having  now  endeavoured  to  convey  some 
idea  of  New  Swindon  and  its  population,  we 
proceed  at  once  to  notice  some  of  the  more 
f  triking  of  their  avocations,  within  the  walls 
of  the  works. 

One  of  the  most  interesting  operations 
carried  on  here,  is  that  of  constructing  the 
axles  for  the  carriages,  and  for  the  bear, 
inff-wheels  of  the  locomotives.  As  the 
ordinary  weight  of  the  latter,  when  loaded, 
is  about  forty  tons,  and  this  enormous  mass 
of  matter  is  frequently  impelled  at  the  rate 
of  sixty  miles  per  hour,  it  is  necessary  thai 
these  axles  should  be  of  great  strength  and 
perfect  workmanship.  The  utmost  care  is 
accordingly  observed  in  their  manufacture, 
and  the  certainty  of  the  result  is  in  a  great 
measure  ensured  by  the  admirable  adapta- 
tion  of  the  appliances  to  the  objects  in  view ; 
at  the  same  time,  there  is  a  complete  eco- 
nomy  of  the  material  employed.  Old  iron 
of  all  descriptions,  scraps  of  all  slses  and 
shapes,  broken  bolts,  nuts,  screws,  eyes, 
bars,  plates,  filings  and  turnings,  are  brought 
together,  and  made  into  heaps  of  nearly 
equal  weight,  and  in  bulk  equal  to  a  cubic 
foot.  These  are  put  into  the  furnace,  brought 
to  the  welding  heat,  and  then  beaten  out 
into  bars  of  the  required  length — ^about  eight 
feet.  Several  of  these  are  heated  over  again 
and  welded  together  into  one  compact  mass, 
approximating  in  form  to  that  usually  given 
to  railway-locomotive  axles.  This  is  a  spin- 
dle, narrow  in  the  middle,  and  increasing  in 
length  towards  the  places  for  the  bearings, 
at  which  the  figure  becomes  a  cylinder  of 
smaller  dimensions.  The  final  operation, 
and  that  which  gives  to  the  fabric  all  the 
strength  it  requires,  is  exceedingly  beau- 
tifUl  to  witness.  Nasmyth's  steam-hammer 
is  the  machine  used.  The  axle  has  a  por- 
tion  of  its  length  heated  in  the  furnace,  and 
that  portion  laid  upon  the  anvil  under  the 
hammer.  To  receive  the  axle,  the  anvil  is 
furnished  with  a  "  swage,"  or  hollow  man- 
dril, of  the  form  which  that  part  of  the  axle 
is  intended  to  receive,  and  the  hammer  has 
a  similar  one  to  beat  up  the  hot  metal  with. 
The  weight  of  the  hammer  is  30  cwts. ;  and 
this  huge  mass  of  metal  is  lifted  at  rapidly 
recurring  intervals  through  a  space  of  about 
two  feet,  from  whieh  height  it  falls  upon 


the  heated  axle.  A  chain  passes  round  the 
longer  end  of  the  axle  whilst  undergoing 
this  process,  and  over  a  wheel;  and  thus 
suspended,  it  is  easily  turned  in  the  anvil- 
swage  by  means  of  a  bar  which  is  clamped 
upon  it,  and  worked  with  great  skill  by  a 
man  who  watches  intently  the  gradual  deve- 
lopment of  the  form.  During  this  opera- 
tion, cold  water  is  occasionallv  dashed  upon 
the  heated  metal,  in  order,  by  its  sudden 
contraction,  to  detach  the  scales  froih  its 
surface,  which  would  otherwise  be  driven 
into  it,  and  produce  a  bad  description  of 
iron,  technically  described  as  "laminat- 
ing." When  water  is  thrown  upon  it,  a 
sudden  disengagement  of  steam  takes  place, 
and  globules  of  hot  water  are  scattered 
around  in  all  directions  by  the  fall  of  the 
hammer.  A  curious  circumstance  was  men- 
tioned  to  us  in  reference  to  this  part  of  the 
sul\ject  When  a  flat  surface  of  heatea 
iron  is  being  operated  upon  in  this  manner, 
and  water  is  dashed  upon  it,  the  fall  of  the 
hammer  produces  an  explosion  which  is 
heard  in  the  trains  for  a  very  considerable 
distance  along  the  line.  The  explanation 
of  this  seems  to  be,  that  the  great  momentum 
of  the  hammer  overcomes  tne  repelling  force 
which  exists  between  the  heatea  surface  and 
the  spheroids  of  water,  causing  it  to  flash 
instantly  into  steam  under  an  enormous 
pressure,  which  is  suddenly  liberated  upon 
the  rise  of  the  hammer,  or  which  may  even 
possibly  be  decomposed.  The  appearanee 
of  the  glowing  mass  under  the  vigorous 
action  of  the  hammer,  the  brilliant  scintilla- 
tions which  emanate  from  it,  and  its  gradual 
approximation  to  the  desired  form,  invest 
the  whole  operation  with  a  degree  of  inte- 
rest which  very  much  strikes  ue  spectator 
who  witnesses  it  for  the  flrst  time.  If  the 
metal  should  cool  before  the  part  is  formed, 
the  crane  by  which  it  is  suspended  is  swunff 
round  to  the  fire,  and  the  iron  is  re-heatecL 
The  hammering  process  is  now  continued 
until  the  particular  portion  is  formed,  and 
then  a  new  swage  is  put  into  the  anvil  and 
the  hammer,  which  forms  two  other  portions 
of  the  iron  at  equal  distances  from  the 
centre.  By  a  continuation  of  this  process, 
the  axle  oi  a  pair  of  bearing-wheels  of  a 
locomotive  ehgine  is  made  in  something  less 
than  a  working-day,  and  turned  out  of  nand 
as  perfectly  as  the  present  advanced  state  of 
the  metallurgical  art  admits. 

A  further  economy  is  exhibited  in  this 
portion  of  the  works,  by  employing  the  same 
furnace  to  vaporize  the  water  in  the  boiler, 
for  impelling  the  piston  of  the  steam^am- 
mer,  as  heats  the  iron  in  the  above  process. 
This  is  effected  simply  by  a  judicious  ar- 
rangement of  the  flues,  which  assist  the 
combustion  in  the  furnace  itself,  at  the  same 
time  that  they  convey  the  vaporizing  heat 
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around  the  boiler.  Another  ingenious  ex- 
pedient is  resorted  to  for  the  purpose  of 
Keeping  the  fUmace  clear  of  slag,  or  scorise. 
This  consists  in  the  removal  of  a  small  por- 
tion  of  the  wall  at  the  back  of  the  ftirnace 
near  the  eround,  and  surrounding  the  open- 
ing loosMy  with  brick-work,  haying  large 
interstices.  Within  this  little  open  chamber 
the  fire  of  the  ftimace  circulates  with  great 
intensity,  and  so  enables  the  slag  to  pass 
out  of  the  main  body  of  the  furnace  m  a 
flnid  state. 

In  the  same  part  of  the  works  are  appli- 
ances  for  proving  and  shaping  the  tires  of 
the  engine  wheels.  Bome  portions  of  this 
department  of  the  operations  which  we 
witnessed,  were  interesting  in  the  extreme. 
A  ftimace,  on  the  usual  under-ground  Hue 
principle,  contained  a  tire  about  to  undergo 
the  process  of  "forming,**  or  "ptoving.** 
The  apparatus  provided  for  the  purpose 
consists  of  a  large  iron  bed-plate  let  in 
insh  with  the  ground,  and  firmly  fixed  in 
a  horizontal  position.  Upon  this  plate 
rest  five  Earned  citcular  sectors,  of  a  radius 
somewhat  smaller  than  that  of  the  tire,  and 
these  at^  disposed  around  a  central  space 
which  is  occupied  by  a  conical  wedge 
haring  its  broader  end  upwards.  This  wedge 
is  actuated  by  a  slow-threaded  screw  work- 
ing in  a  fixed  nUt  below,  which  in  descending 
thrusts  the  segments  radially  from  it  The 
tire  having  £een  heated  to  the  point  at 
which  the  metal  becomes  manageable  for 
this  purpose,  it  is  brought  to  the  mouth  of 
the  furnace  and  sustained  there  by  the  or- 
dinary appliances,  until  its  flange  is  grasped 
by  three  hooks  in'whieh  the^chain  from  a  cr&ne 
close  by  terminates.  By  swinging  the  arm  of 
the  crane  from  the  furnace,  the  tire  is 
^brought  concentrically  over  the  proving- 
plate,  upon  which  it  is  then  let  dowh,  and 
the  hooks  are  removed,  'the  men  in  at- 
tendance then  seize  llong  lever  which  is  run 
through  the  Kead  of  the  screw,  and  walking 
round  the  plate  with  it  fote^  the  sectors 
out  against  the  inner  surface  of  the  tire, 
which  all  this  time  is  at  a  glowing  White  heat. 
Tlieir  motion  now  becomes  more  slow,  in 
consequence  Of  the  resistance  of  the  tire, 
but  the  creaking  of  the  metal  indicates  that 
it  feels  the  strain,  and  yields  to  it.  At  length 
it  is  impossible  to  continue  this  process  any 
longer,  and  for  a  minute  or  two  tlie  tire  is 
allowed  to  contract  against  thte  circular 
peripheries  of  the  sectors.  The  next  step 
IS  to  shape  the  exteirlor  of  the  tire  wherever 
necessary.  This  Is  accomplished  by  means 
of  **  flats,*'  and  "  swages."  the  former  are 
small  masses  of  metal  having  d  flat  surface, 
one  of  which,  fixed  in  a  twisted  osier,  is 
held  by  one  #Orkman  xlpoh  the  Upper  sur- 
face of  the  tire,  whilst  another  beats  upon  it 
with  a  heayy  hammer,  which  flattens  the 


vertical  face  of  the  flange,  and  at  the  same 
time  removes  the  scales  fVom  the  surface  of 
the  metal,  which  would  otherwise  produce 
the  effect  usually  described  by  the  word 
"laminating.**  Curved  swages  are  then 
used  for  producinff  a  uniformly  curved  edge 
to  the  flange ;  and  this  portion  of  the  pro- 
cess, which  is  applicable  in  the  case  of  a 
bearing-wheel  tire,  is  complete.  For  the 
large  driving-wheel  tires,  larger  sectors  and 
proportionately  increased  means  are  em- 
ployed. 

It  sometimes  happens  that  tires  will  give 
way  in  their  proof,  thus  indicating  the  pre- 
sence of  an  imperfect  weld.  This  is  a  cir- 
cumstance of  extremely  rare  occurrence, 
but  the  proof  is  always  resorted  to ;  and  a 
defective  tire  on  the  Great  Western  Rail- 
way is  a  thing  hardly  ever  heaird  of.  When 
a  weld  has  to  be  re-made,  the  appliances 
are  at  hand  by  which  it  is  to  be  done.  The 
tire  is  suspended  by  clamps  flxed  upon  op- 
posite points  of  its  flgure  to  short  chains 
attached  to  the  fall  f)-om  the  balance  arm  of 
a  crane.  By  means  of  this  crane,  the  tire 
is  easily  swung  into  or  out  of  a  smith's  fire, 
where  the  blast  soon  brings  it  up  to  the 
welding  heat  tlius  it  is  readily  heated, 
re-heated,  and  welded  up.  Sometimes  the 
edge  of  the  flange  is  too  thin  at  oiie  or  more 
points,  and  in  this  catfe  it  is  surprising  to 
see  the  ease  with  which  the  remedy  is  ap. 
plied.  The  tire,  suspended  as  before,  is 
swung  round  to  a  suitable  support,  and 
turned  upon  its  points  of  suspension  into  a 
convenient  position.  A  thin  piece  of  cold 
steel,  of  the  size  requisite  to  make  good  the 
.defect  in  the  tire,  is  then  inserted  in  a 
chink,  or  slit,  in  the  metal  at  the  defective 
point  This  operation  is  performed  in  ge- 
neral by  the  uncovered  fingers  of  the  men, 
the  skin  of  which  has  become  all  but  insen- 
sible to  heat,  by  repeated  exposure  to  red- 
hot  surfaces  of  metal.  We  witnessed  the 
insertion  of  a  piece  of  steel  into  the  fiange 
of  a  tire,  just  swung  out  of  the  smith's  fire 
at  a  red-heat.  A  man  took  it  up  in  his 
fingers,  and,  after  a  few  trials,  Inserted  it 
with  his  o\vn  fingers.  It  was  then  lightly 
hammered  up,  the  tire  brought  back  into 
the  fire — where  the  whole  was  heated  up 
again,  and  then  removed  and  beaten  up. 
Operations  of  this  kind  on  circular  masses 
of  red-hot  steel  nearly  five  feet  in  diameter, 
as  in  the  case  in  the  bearing-wheel  tires, 
excite  a  strong  interest  in  the  casual  spec<. 
tator. 

The  formation  of  the  spokes  and  inner 
peripheries  of  the  running-wheels  of  the 
carriages  is  another  great  feature  in  the 
routine  of  operations  at  Swindon  Works. 
In  one  description  of  wheel,  two  spokes  are 
cast  together  in  one  length,  with  their  cen- 
tral portions,  which  resemble  wedges  with 
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their  Wces  out  off,  united  in  the  mid- 
dle. Tne  smaJl  thickness  of  metal  in  the 
centre  is  then  cut  through,  and  the  wedge- 
shaped  ends  of  the  single  spokes  so  pro- 
duced  pack  concentricaUy  round  a  centre, 
which  n>rms  the  space  for  the  nave.  An- 
other description  of  wheel  is  also  made, 
which  admits  of  considerable  strength  in 
the  construction,  and  of  as  much  facility. 
Bars  are  cast,  the  length  of  which  is  equal 
to  the  sum  of  two  spokes,  and  the  arc  of 
the  inner  periphery  of  the  wheel  included 
between  each  pair  of  spokes.  The  centre 
of  each  bar  has  a  small  hole  cast  in  it, 
which  determines  readily  the  position  of  the 
bar  in  the  machine  to  which  it  is  next  re- 
moved,  in  a  red-hot  state,  for  the  purpose 
of  being  shaped.  This  consists  of  a  simple 
arrangement  of  levers  and  metal  faces  so 
disposed,  that  all  that  is  necessary  is  to 
plaee  the  bar  in  it,  with  its  hole  passed  over 
a  fixed  stud,  and  then  to  swing  the  levers 
round  forcibly,  which  is  easily  done  by 
means  of  two  large  iron  balls  cast  upon 
them.  When  taken  out  of  this  machme, 
each  bar  is  formed  into  a  sector  of  the 
wheel,  consisting  of  its  two  radii  and  their 
included  arc.  These  sectors  pack  round  a 
centre,  two  radii  in  juxtaposition  imiting 
to  form  a  single  spoke.  Around  the  frame 
thus  made  the  iron  tire  is  placed,  the  nave 
is  added  in  the  centre,  and  the  whole  is 
complete. 

The  construction  of  the  iron  frame-work 
of  the  carriages  is  carried  on  here  in  several 
departments  of  the  works,  though  the  orders 
for  new  carriages  come  at  very  irregular 
intervals,  and  are  equally  irregular  in  ex- 
tent ;  depending,  of  course,  upon  the  cir- 
cumstances of  traffic  and  of  convenience 
which  exist  at  any  particular  time.  This 
part  of  the  work  does  not  present  much 
that  is  worthy  of  notice,  as  it  chiefly  in- 
volves the  ordinary  operations  in  iron 
cutting,  boring,  shaping,  punching,  rivet- 
ing, &c.  There  are  one  or  two  matters  to 
which  only  it  is  necessary  to  diiect  atten- 
tion. First,  with  regard  to  the  long  and 
broad  angle-irons  which  form  a  portion  of 
the  firamework  of  the  floors.  These  have  to 
be  flattened  out,  and  must  have  a  perfectly 
atraight  line  for  the  intersection  of  the  two 
planes  of  which  they  consist.  It  is  found 
that  if  these  large  angle-irons  are  drawn 
from  the  long  furnaces  in  which  they  are 
heated  up  for  flattening,  with  their  ridge  or 
intersection  a  true  straight  line,  they  cool 
into  a  curve,  and  are  consequently  unfit  for 
the  purpose  for  which  they  are  destined. 
To  remedy  this,  they  are  subjected  to  cer- 
tun  pressures,  until,  upon  being  withdrawn 
from  the  furnace,  they  are  found  to  have  a 
curved  ridge  of  a  form  which  is  iudged  of 
with  the  matest  precision  by  the  eye  of 


the  men.  When  eft  to  cool  in  this  state, 
the  iron  comes  out  ultimately  a  combina- 
tion  of  two  flat  rectangles  at  right  angles 
with  one  another.  The  making  of  die 
"  hom-plates,"  or  vertical  framework  in 
which  the  axle-boxes  are  suspended  by  the 
springs,  is  also  carried  on  in  this  part  of 
the  work.  The  lines  are  chalked  out,  and 
large  punching  engines,  worked  by  cams, 
are  employed  to  cut  out  the  portions  to  be 
removed. 

Passing  on  to  another  part  of  the  works, 
we  come  to  the  place  where  the  tires  are 
reduced  on  their  exterior,  or  conical  Ucen, 
to  the  true  circular  form.  The  steel  of 
which  they  are  made  being  too  hard  for  the 
chisel,  the  only  method  by  which  it  can  be 
touched  is  that  of  grinding.  For  this  pur- 
pose grindstones  of  the  ordinary  kind  are 
made  to  revolve  with  a  very  high  angular 
velocity,  and  the  tires  are  mount^  in 
lathes,  and  made  to  revolve  in  contact  with 
them.  By  this  ciroumlerential  action,  the 
formation  of  the  tire  is  slowly  but  tfuly 
effective.  The  time  of  grinding  is  in  gene- 
ral different  in  different  tires ;  but  a  pair  of 
tires  commonly  occupy  a  day  in  their  com- 
pletion. So  great  is  the  velocity  of  the 
revolution,  a  small  irregularity  in  the  fric- 
tion, arising  from  any  momentary  cauae, 
will  make  the  grindstone  fly  in  pieces. 
When  this  happens,  the  fragments  of  the 
stone  are  projected  with  considerable  force ; 
and  to  prevent  any  accident  arising  from 
this  circumstance,  large  sheets  of  iron  are 
suspended  above  and  in  front  of  them, 
which  prevent  the  fragments  from  being 
thrown  in  the  direction  in  which  workmen 
might  approach. 

To  the  principal  lathe-room  we  have 
already  adverted.  The  collection  of  ma- 
chines  of  this  class  is  of  enonnous  value ; 
many  of  them  of  recent  manufacture,  and 
all  of  them  kept  in  the  finest  order.  In 
passing  through  the  room,  several  portions 
of  the  work  of  different  engines,  then  in 
hand,  attracted  our  attention  by  their  ex- 
treme accuracy  and  beauty  of  finish.  Some 
of  Whitworth's  cutting-machineiy  was  In 
operation,  and  presented  a  remarkable  con- 
trast with  the  alow  chisel-process  formerly 
pursued.  In  these  machmes,  the  cutting 
edge  is  formed  at  the  extremity  of  an  arm 
which  turns  upon  a  centre,  and  which  is 
furnished  with  the  graduated  arc  of  a  circle 
to  determine  its  position.  The  work  is  laid 
upon  a  metal  slab,  the  level  of  which  can  be 
varied  by  a  choice  of  grooves,  as  also  can 
be  that  of  the  centre  of  the  cutter.  The 
impulse  of  the  machine  does  the  rest ;  so 
that  a  cylindrical  curve  of  any  form  oan  be 
cut  out  with  great  ease  and  accuracy.  Self, 
acting^crew-cutters  abound  in  this  room, 
frlrnished  with  frill  sete  of  "  changes,"  for 
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nrymg  the  pitch  of  the  terew.  As  broad. 
gKoge  engines  are  manuikotared  here,  all 
their  minate  parts  partake  of  the  greater 
magnitude  which  belong  to  the  engines 
thmsehes.  The  ordinary  class  of  locomo. 
tiTes  on  this  line  have  cylinders  18  inches 
in  'diameter,  and  24  inches  stroke.  Their 
driYing-wheiBls  are  8  feet  in  diameter,  and 
their  hearing.wheels,  of  which  they  have 
two  jpairs,  4  feet  6  inches.  Their  toul  length 
is  24  feet,  of  which  the  interval  between  the 
centres  of  the  bearing  -  wheels,  occupies 
16  feet.  Without  its  supply  of  fuel,  and  the 
wiler  for  its  boiler,  the  engine  akme  weighs 
28f  tons,  the  tender  alone  10  tons,  and  the 
weight  of  both,  when  loaded,  about  66  tons. 
And  this  enormous  load  is  frequently  urged 
along  the  road  at  rates  exceeding  sixty 
miles  per  hour. 

The  boiler  and  fire-box  department  is  one 
of  the  most  interesting  partions  of  the  en- 
tire establishment,  as  might  be  supposed, 
when  it  is  remembered  that  a  boiler  of  a 
Great  Western  engine  presents  1,760  square 
feet  of  heating  sur&ce.  Here  the  plates  of 
copper  and  iron  are  cut,  punched,  and 
riveted ;  and  the  long  screws  of  inch  copper 
rod,  for  screwing  through  the  casing  into 
the  lire-box,  to  prevent  expansion  outwards, 
are  cut  in  one  machine,  and  inserted  by  an- 
other ;  the  box  and  its  casing  resting  on  a 
moveable  bed,  themselves  uso  moveable 
upon  it,  to  bring  each  part  of  the  work  sue 
cessively  under  operation. 

The  foundry  is  necessarily  of  limited 
dimensions;  as  castings  are  few  which  occur 
in  the  locomotive  engine.  There,  however, 
we  see  the  cylinders  cast,  with  their  slide- 
boxes;  and  one  which  was  shown  to  us 
aeareely  cold,  struck  us  as  bemg  one  of  the 
finest  specimens  of  the  interesting  art  of 
the  founder  we  had  ever  seen. 

The  only  remaining  part  of  the  works 
which  we  propose  to  notice  at  this  time,  is 
the  engine  died.  This  is  entered  by  a 
double  line  siding  from  the  main  line, 
which  brings  the  engines  up  to  avast  lateral 
extension  of  the  building  on  the  right 
When  abreast  of  this  wing,  the  engines  have 
moved  from  the  permanent  way  on  to  the 
top  of  a  huge  moveable  platform,  the  upper 
smue  of  which  is  furnished  with  several 
pairs  of  raila,  coinciding  in  gauge  and  level 
with  those  of  the  permanent  way.  When 
resting  upon  this  platform,  the  latter  is 
moved  slowly  into  the  wing  by  turning  a 
winch,  which  stands  upon  it.  The  platform 
moves  in  a  deep  trench  built  up  with 
masonry,  upon  four  wide  raUs,  the  two  ex- 
treme ones  of  which  are  cogged  to  impart 
the  motion  to  it  readily,  and  over  these  roll 
sets  of  large  wheels  of  corresponding  figure, 
arranged  m  parallel  rows.  On  eiuer  side 
of  the  trench  are  pairs  of  rails,  still  parallel 


to  the  siding,  upon  any  of  which  an  engine 
may  be  pushed,  or  from  which  it  may  as 
readily  be  removed  by  an  inverse  process. 
This  place  afibrds  accommodation,  with 
another  communicating  chamber  of  krge 
dimensions,  for  about  a  hundred  engines, 
and  about  seventy  were  actually  laid  up. 
There  we  found  that  magnificent  machine, 
<*  the  Lord  of  the  Isles,"  which  attracted  so 
much  admiration  at  the  Exhibition,  though 
the  repairs  she  needed  were  merely  nominal. 
The  injury  she  sustained  in  the  collision  at 
Aynho,  on  the  opening  of  the  Oxford  and 
Birmingham  line,  appears  to  have  been 
greatly  exaggerated.  She  was  repaired, 
and  running  to  and  from  London  every  day, 
within  a  very  few  days  of  that  unfortunate 
occurrence. 

We  now  take  leave  of  this  subject,  of 
which  we  have  pretended  merely  to  give  a 
sketchy  outline,  fully  satisfied  that  the  ex- 
tensive application  of  the  art  of  working  in 
iron,  which  is  here  seen  in  its  present  per- 
fection, cannot  be  regarded  otherwise  toan 
with^  extreme  interest  by  the  genersl  body 
of  our  readers. 


APPLICATION  OF  THE  PROCESS 
OF  DEPLACEMENT  IN  MANU- 
FACTURES.—PART  III. 

BY  A  PRACTICAL  CHEMIST. 

Ik  the  operations  of  the  taii«var<L 
the  d^lacement  system  would  be  fouia 
of  the  greatest  utility.  The  subotaaoes 
employed  by  the  tanner  are  all  ooetl^. 
Oak  bark,  by  far  the  best  of  them,  is 
so  difficult  to  obtain  in  sufficient  quan- 
tity, that  a  variety  of  substances  nave 
been  substituted  for  it.  Yalonia,  diri- 
divi,  cutch,  terrarjaponica,  or  cate- 
chu, and  many  others,  have  been,  and 
are  still  used,  in  very  many  instuices, 
greatly  to  the  detriment  of  the  manu* 
Sustured  article.  The  old  mode  of  tan- 
ning was  very  effectual.  The  hides 
and  the  bark  were  laid  together  in 
alternate  layers  in  the  pit,  which  was 
t^en  filled  with  water.  In  this  way, 
as  the  bark  yielded  the  tanning  prin- 
ciple to  the  menstruum,  water,  the 
hide  was  present  at  once  to  absorb  it. 
When  this  action  had  gone  on  until  the 
bark  had  become  exhausted,  the  opera- 
tion was  repeated  again  and  ft^g^f 
until  the  hiae  was  fuuy  tanned.  The 
great  objection  to  this  method  was  the 
very  long  time  it  required ;  the  thickest 
hides  sometimes  being  undJer  treatment 
for  three  and  even  four  yeftn. 
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In  the  present  age  of  small  profits 
and  quick  returns  this  objection  is 
fatal;  and  in  order  to  meet  all  the 
requirements  of  altered  circumstances, 
a  great  variety  of  expedients  have  been 
resorted  to.  The  chemist  and  the 
engineer  have  both  applied  the  means 
at  their  command,  and  frequently  with 
a  great  measure  of  success,  to  expedite 
the  process,  and  to  economize  the  ma- 
terial, but  very  frequently  with  a 
sensible  deterioration  of  quality.  It 
appears  to  be  admitted  generally,  that 
the  conversion  of  a  raw  hide  into  ffood 
leather  must  be  a  gradual  proceeding. 

If  we  make  a  strong  solution  of  tan, 
and  subQiit  a  hide  to  its  action,  the 
gelatine  at  the  surface  of  the  hide  will 
become  almost  immediately  tanned ; 
but  there  the  process  will  ceajse.  The 
tanned  smrfaces  will  protect  the  inner 
prtions,  and  the  hide  wUl  remain  raw 
in  the  middle.  In  order  to  avoid  this 
consequence,  it  is  usual  to  begin  with 
weak  solutions,  and  gradually  to  in- 
crease their  strength  as  the  operation 
advances.  Many  arrangements  have 
been  made  to  facilitate  and  regulate 
this  process,  some  of  them  of  consider- 
able merit. 

It  is  not,  however,  with  this  portion 
of  the  art  that  we  mean  to  deal,  but 
have  thought  it  nee  >ssary  to  give  a 
brief  sketch  of  the  c'rcumstances  in 
which  this  manufactuie  is  placed,  in 
order  to  make  ourselves  intelligible  in 
the  treatment  of  our  sul  iect,  which  it 
will  be  seen  is  inseparab^  connected 
with  the  fundamental  p^in  "iiples  upon 
which,  the  economical  appHcation  of 
this  art  depends,  under  wha^  ever  sys- 
tem of  manipulation  it  may  be  con- 
ducted. 

We  have  stated,  in  our  enumeration 
of  certain  articles  as  tanning  materials,  ^ 
that  oak-bark  (perhaps  the  first  em- 
ployed), is  the  best,  and  that  the  in- 
adequacy of  the  supply  of  this  article 
has  obliged  the  manufacturer  to  seek 
for  analogous  vegetable  products,  in 
order  to  substitute  them  in  its  place. 
This  has  been  done  to  a  considerable 
extent,  but  somehow  or  other  the 
result  has  not  been  so  satisfactory  as 
could  be  desired. 

Whether  from  an  original  inaptness 
on'^the  part  of  such  materials,  from  an 
ifi^norance  of  the  management  to  which 
tney  should  be  subjects,  or  from  what- 


ever other  cause,  the  resulting  produet 
has  not  yet  attuned  the  estimation 
readily  accorded  to  the  old-fiwhioned 
bark-tanned  leather.  In  this  case, 
there  are  none  of  the  usual  prejudices 
which  sometimes  are  obstructive  to 
changes,  simply  because  they  are 
changes.  The  article  is  unmistakably 
inferior,  and  we  believe  that  all  con- 
sumers are  more  or  less  aware  of  the 
fact.  We  have  no  intention  of  pointing 
to  any  niode  of  increasing  the  supply 
of  oak-bark,  but  we  shall  be  doing 

Eractically  the  same  thing  if  we  show 
ow  the  quantity  now  obtainable  can 
be  made  to  do  an  increased  quantity  of 
work. 

This  can  be  effected  by  any  arrange- 
ment which  shall  place  at  the  com- 
mand of  the  manufacturer ,  all  the 
Erinciples  of  the  material  upon  which 
is  proceedings  depend.  £ven  under 
the  old  system,  in  which  time  was  no 
element  of  cost,  a  great  waste  of  mate- 
rial was  the  consequence.  In  the  pre- 
sent, the  haste  of  the  process  has 
greatly  increased  that  waste.  Let  the 
tanner  apply  the  displacing  principle, 
and  its  economy  will  soon  become  ap- 
parent. 

There  are  few  tan-yafds  in  which 
this  applicaliion  would  be  either  diffi- 
cult or  esppensive.  The  essential  con- 
ditions are  that  the  bark  should  be  suffi- 
ciently broken  down,  passed  through  a 
mesh  or  sieve  of  sufficient  firmnesfir— 
say  sixty-four  apertures  to  the  square 
inch — ^and  then  subjected  to  the^  dis- 
placing action  of  boilmg  water,  until  the 
runnings  exhibit  little  or  no  trace  of 
tannin,  when  tested  with  a  solution  of 
sulphate  of  iron.  The  residue  will  be 
composed  of  inert  woody  fibre,  and  is 
of  no  further  value  to  the  tanner ;  but 
he  has  in  solution  all  that  he  requires, 
and  if  he  judiciously  applies  it^  his  bark 
will  have  done  all  it  can  do,  in  many 
cases  fr^m  50  to  100  per  cent,  more 
than  it  now  does.  What  we  have  said 
of  bark  is  pretty  generally  applicable 
to  its  substitutes,  as  to  their  treatment 
by  the  tanner.  He  cajy^t  be  sure  that 
he  has  all  he  requires,  unless  he  knows 
that  the  rejected  residue  contains  no 
portion  of  it. 

To  describe  the  various  functions  of 
the  principle  of  d^laeement  in  the 
pharmaceutist's  laboratory  would  re- 
quire a  volumoi  In  every  case  in  which 
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a  iiaeiure  or  infiiBion  ia  required,  it 
will  be  found  unequalled.  Of  course, 
we  Buppoee  that  the  partiee  to  Whom 
theee  eetabluhments  are  intrusted  need 
not  be  told  that  in  the  variety  of  mate- 
rials upon  which  they  have  to  operate, 
the  jpeculiar  habitudes  of  each  must  be 
studied.  The  several  menstrua  must 
be  adapted  to  their  several  purposes, 
the  temperature  must  be  ano&er  con- 
sideratioh — in  some  cases  of  n-eat  im- 
portance—but  in  no  cases  of  what  is 
uaderBtood  by  the  term  ^  maceration," 
is  time  at  aU  necessary,  beyond  what 
the  iawB  of  affinity  and  gravitation 
must  of  necessity  impose.  In  the  case 
of  resinous  solutions — diffestion — the 
same  form  of  apparatus  is  extremely 
useful;  but  here  it  becomes  percola- 
tion, and  in  order  to  avoid  the  a^gluti- 
nation  which  resins  are  apt  to^rm  in 
fluid  menstrua,  the  old  vamiidi-makers' 
practice  of  admixture  with  broken 
glaas,  sand,  &a,  is  essential. 

There  is  one  condition  which  must 
be  kept  in  mind — the  apparatus  must 
in  all  oases  be  cylindrical.  The  inven- 
tor began  with  an  inverted  cone,  but 
his  Ba«;acity  at  once  detected  his  error, 
and  he  has  demonstrated  both  by 
theoiy  and  practice,  that  the  cylinder, 
and  the  cylinder  alone,  can  perform  the 
operation  of  d^lacement  satisfactorily. 

The  application  of  the  process  of 
d^fiactment  to  other  operations  of  a 
congenial  kind,  will  by  this  time  be 
abundantly  obvious.  The  dyer  can 
aj^y  it  in  several  cases  in  the  produc- 
tion of  his  colourinff-matter  with  the 
greatest  economy.  Of  course,  we  need 
not  say  that  it  is  at  all  fitted  for  the 
immediate  purpose  of  dyeing ;  but  in 
the  separation  of  the  colouring  prin- 
dple,  in  a  state  ot  sufficient  concentra- 
tion, from  the  dense  woody  structure 
to  which  nature  has.  for  the  most  part, 
oQDSigned  it,  it  is  highly  effective.  In 
the  very  desirable,  and  often  in  the 
ooane  processes  of  manufacture,  un- 
attainable objects-  of  obtaining  these 
principles  from  their  natural  depository 
without  change,  either  from  the  decom- 
posing power  of  high  temperatures,  or 
from  long  exposure  to  atmospheric 
influence,  d^iacement  presents  the 
means  of  defence  against  both  agencies, 
while  it  gives  to  the  operator  a  con- 
troul  over  every  eradation  of  intensity 
or  d«pth|  before  his  goods  are  subjected 
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to  the  bath — a  matter  in  muiy  in- 
stances of  first-rate  importancow 

It  will  be  found  no  less  fitted  for  the 
purpose  of  digestion — varnish-making, 
foi*  example ;  —  because,  as  we  have 
shown,  we  can  make  the  process  slow 
or  quick  by  the  controlling  power  of  the 
stop-cock,  through  which  all  nroducts 
must  pass,  while  the  lid  afforos  a  per- 
fect preventive  of  loss  by  evaporation, 
as  we  have  before  said,  by  the  simple 
resource  of  luting  it  in  its  place. 

In  some  operaticMis  of  this  class,  the 
preparation  of  solutions  of  perfect  and 
permanent  transparency,  it  will  be 
found  of  advantflge  to  cover  the  perfo- 
rated metal  diaphragms  with  bibulouF 
paper.  As  this  form  of  filter  is  peculiar 
to  the  apparatus^  wo  here  introduce  a 
figure,  snowinff  a  disc  of  such  paper, 
cut  and  partially  folded ;  so  that,  when 
applied  upon  the  perforated  metal 
plate,  it  may  entirely  cover  it,  and  by 
the  radiated  divisions  of  its  edge^  lie 
capable  of  a  cupped  adaptation  to  the 
vertical  sides  of  the  circumscribing 
cylinder. 


4 

No  more  need  be  said  on  the  subject 
but  this,  that  where  permanence  of 
transparency  is  wished,  accompanied 
by  saturation,  the  percolation  must  be 
conducted  at  a  lower  temperature  than 
it  is  probable  the  product  may  be  hi 
any  artertime  exposed  to. 


THE  IRON  TRADE. 

Birmingham. — Rumours  of  a  reduction 
in  the  price  of  iron  have  been  prevalent 
during  the  week,  but  up  to  the  present  time 
there  has  not  been  any  official  announee- 
ment  of  a  reduction  flrom  any  of  the  large 
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hotttes  who  subscribed  to  the  quotations  of 
quarter-day.  The  market  is  still  reported 
inUf  but  a  continuance  of  the  present  prices, 
known,  as  they  are,  to  be  incompatible  with 
the  manufacturing  interest,  is  held  to  be 
impossible.  With  regard  to  the  injury  which 
our  manufacturers  are  sustaining  in  the 
American  market,  the  intelligence  received 
here  by  the  last  arrival  from  the  United 
States  supplies  unquestionable  eyidence  of 
the  serious  consequences  likely  to  result 
to  the  ironmasters  themselves  from  what 
is  now  held  to  be  their  shortsighted 
policy  of  running  up  the  price  of  iron  be- 
yond the  point  which  continental  competi- 
tion would  justify.  Letters  have  been  re- 
ceived from  Philadelphia  and  Boston,  detul- 
ing  the  extraor^ary  impetus  which  mining 
operations  have  received  in  those  places,  in 
consequence  of  the  great  advance  in  the 
price  of  iron  in  this  country.  It  appears 
that  new  furnaces,  mills,  &c.,  have  been 
erected,  old  ones  restored,  and  thousands  of 
hands  have  been  set  on  to  make  iron,  which, 
at  moderate  prices,  they  would  have  been 
quite  willing  to  have  purchased  in  this 
country.  And  not  only  have  they  set  on 
the  works,  but  they  have  entered  into  large 
contracts  for  supplying  railway  companies 
from  whom  we  haa  reason  to  anticipate  ex- 
tensive orders.  Therefore,  considering  the 
thousands  of  miles  of  railway  projected 
through  the  United  SUtes,  and  which  will 
be  laid  down  within  the  next  few  years,  it  is 
a  question  of  rital  importance  to  the  manu- 
fiicturers  of  this  country,  whether  the  rails 
are  to  be  made  here  or  there,  and  the  sooner 
that  question  is  solved,  the  better. 

Simih  Aiifor^itAtre.— The  iron  trade  of 
South  Staflbrdshire  mar  be  described  as 
unsteady,  at  comparatively  high  prices. 
Objections  have  been  made  by  parties  in- 
terested in  the  maintenance  of  high  prices 
of  iron  to  the  reduction  announceid.  Bars 
which,  at  the  quarterly  meetings,  were 
quoted  and  settled  at  12^  per  ton,  were, 
within  a  week  afterwards,  offered  to  be  deli- 
vered in  Liverpool  at  101. 10s.  There  is  no 
auestion  that  sales  were  made  to  n  consi- 
oerable  extent  at  the  hiffhest  figures  yet 
published,  but  it  is  eaualir  unquestionable 
that,  since  that  perioa,  prices,  even  of  the 
best  make,  with  some  makers  have  fkllen, 
and  at  the  present  moment  have  a  down- 
ward rather  than  an  upward  tendency.  It 
is  a  result  which  has  been  long  anticipated, 
and,  from  the  best  information  we  have  been 
able  to  obtain,  we  are  inclined  to  think 
that  the  present  high  rates  cannot  be  much 
longer  firmly  maintained. 

OUumo  Pig  Irm^'marktir^GUugnOt  /m* 
29« — W9  have  had  a  foir  business  during 
this  week.  On  Monday,  by  a  strenuous 
dEsxt  on  the  part  of  certain  southern  ope* 


rators,  the  price  of  warrants  was  forced  up 
to  66s.  cash,  at  and  under  which  rate  Urge 
parcels  were  sold  here  and  in  Liverpool; 
the  move,  however,  was  not  supported,  sales 
being  made  the  same  afternoon  at  61s.  6d., 
and  since  we  have  had  a  quiet  market,  the 
price  ruling  about  61s.,  at  which  we  closed 
to-day  sellers,  buyers  offering  60s.  6d. 


THE  TRADES  OF  BIRMINGHAM. 

The  embarrassment  of  the  manufiMturers 
of  brass,  copper,  and  tin  articles  still  conti- 
nues, and  their  condition  cannot  be  better 
elucidated  than  by  the  following  quotation 
from  a  circular  issued  on  Saturday  eveningi 
by  a  highly  respectable  firm  in  the  trade :  — 
*'  Owing  to  the  unsettled  state  of  the  copper 
market,  and  present  high  price  of  all  metals, 
we  are  compelled  to  cancel  all  prerious  quo- 
tations and  discounts ;  assuring  you  that  all 
orders  entrusted  to  us  will  be  executed, 
under  the  circumstances,  on  the  best  pos- 
sible terms.'* 

A  Company,  under  the  denomination  of 
the  '<Rheidol  United  Mines  Company," 
has  been  recently  established,  consisting  of 
sixteen  proprietors,  for  the  ]>uzpose  of  work- 
ing the  silver  lead  mines  in  Wales,  which 
constitute  their  property ;  but  it  is  not  im- 
probable a  few  shares  may  be  allotted  to  the 
public.  At  a  meeting  held  a  few  days  ago, 
at  the  office  of  the  purser  and  secretary, 
Mr.  Phillipps,  Bennett's-hill,  satisfactory 
intelligence  was  read  from  the  miners,  from 
which  it  appears  that  they  have  intersected 
the  lode,  or  a  flyer  from  it,  in  the  top  level 
Rhudhyyas,  and  that  it  contains  a  mixture 
of  lead  ore,  black  jack,  and  sulphur,  and 
all  other  indications  calculated,  it  is  said, 
to  render  the  undertaking  a  profitable  spe- 
culation. 

The  general  trade  of  the  town  is  still 
good,  but  the  high  prices  of  the  various 
metals  will,  ere  long,  materially  affect  it. 

The  Birmingham  papers  still  continue 
numerous  advertisements  for  workmen  in 
the  leading  branches,  including  cabinet- 
case  makers,  tin-plate  workers,  moulders, 
iron-casters,  fender-fitters,  railway  lamp 
and  lantern-makers,  jewellers,  &c. 

The  injurious  effect  of  the  high  price  of 
copper  upon  local  manufactures  can  scarcely 
be  conceived.  Mr.  Muntz,  M.P.,  at  his 
sheathing-works,  at  Smethwick,  consumes 
somewhere  about  50  tons  per  week,  and 
the  rise  during  the  last  eight  weeks  of  20s. 
or  80s.  per  ton,  it  may  be  imagined,  must 
make  a  serious  difi^ence  in  any  previous 
contracts  into  which  he  may  have  entered. 
It  is  not,  however,  every  maauikcturer  who 
is  so  well  prepared  to  contend  with  the 
present  emergency.     The  manufactBKrs 
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and  bntsfomiders  of  Birmingham  partici- 
pate in  th«  exactiona  forced  upon  them  by 
the  Cornish  and  other  producers  of  copper* 

The  gun  and  pistol  trade  of  Birmingnam 
continues  to  be  most  animated.  Makers 
cannot  supply  pistols,  more  especially  re- 
voWerSy  fi^t  enough.  They  are  generally 
destined  for  the  Australian  and  Cdifomian 
markets. 

The  nail  trade  is  again  rery  brisk.  We 
have  heard  of  one  contract  for  40  tons. 

Copper  tubing,  notwithstanding  the  draw- 
back  of  price,  is  active,  and  many  new  in- 
ventions are  announced.  Among  the  most 
useful  is  one  by  Mr.  Martin  Billing,  of 
metal  cornices,  poles,  rings,  picture-rods. 
Ate,  manu&ctured  upon  a  new  principle. 
The  advantages  claimed  for  these  produc- 
tions  are  of  various -kinds.  The  poles  made 
in  Uie  ordinary  way  are  entirely  of  brass 
tubing.  Those  in  Question  are  lined  with 
sine,  the  mandril  rolling  to  which  they  are 
subjected  burdening  the  outer  surfoce,  and 
improving  the  appearance.  The  ring  and 
rods  are  constructed  in  a  similar  manner. 
They  are  for  superior  in  appearance  and 
dunbility  to  those  hitherto  prevalent,  and 
are  in  great  demand. 


INSTITUTION    OF   CIVIL 
ENGINEERS. 

The  ordinary  weekly  meeting  of  the  In- 
stitution was  held  on  Tuesday  evening  last, 
James  Simpson,  Esq.,  Vice-President,  in 
the  chair,  when  the  Faper  read  was  "  On 
the  Pneumatics  of  Mines,"  by  Mr.  Joshua 
Richardson,  M.  Inst  C.E. . 

The  author,  after  showing  and  lamenting 
the  discrepancy  existing  among  the  various 
systems  of  ventilation,  which  might  be 
traced  to  the  want  of  good  formula  for  the 
necessary  calculations,  strengthened  his  po- 
sition  by  the  evidence  given  in  Uie  Reports 
of  the  Parliamentary  Committees,  and  of 
that  at  South  Shields,  in  1848.  He  then 
explained  the  usual  modes  of  calculation, 
and  demonstrated,  that  many  more  points 
required  to  be  considered  than  were  ordi- 
narily admitted  to  bear  on  the  question,  and 
that  no  sound  basis  of  calculation  could  be 
formed  on  aoy  one  of  the  various  elements, 
but  that  the  whole  must  be  carefully  con- 
sidered, after  having  examined  each  element 
in  d^ftail. 

The  chemical  constitution  and  properties 
of  atmospheric  air  were  then  considered,  its 
uses  in  the  animal  economy,  its  adultera- 
tion by  deleterious  gases,  and  the  compen- 
sating action  provided  by  nature,  for  restor- 
ingit  to  its  j^rimitive  purity. 

The  principles  of  combustion  were  then 
defined,  and  calculations  were  given,  for 


determining  the  amount  of  atmospheric  air 
reouired  for  supporting  combustion  and 
animal  respiration ;  and  for  compensating 
for  the  amount  of  deterioration  by  perspira- 
tion. The  several  quantities  of  sir  prac- 
tically required  in  mines,  for  the  healthful 
support  of  men  and  horses,  were  carefully 
shown,  with  the  modes  of  calculating ;  al- 
lowing for  the  distance  the  air  must  traveL 
Then  followed  the  analysis  of  the  dele- 
terious gases  existing  in  mines;  the  fire- 
damp, choke-damp,  and  after-damp,— with 
the  quantity  of  atmospheric  air  required  to 
dilute  these  vapours,  so  as  to  render  them 
innocuous,  or  to  promote  such  ample  ven- 
tilation as  to  sweep  them  away  from  the 
galleries  of  the  mines. 

A  clear  description  was  then  given  of  the 
**  Eudiometer,"  and  of  the  method  of  using 
it,  to  discover  the  quantity  of  oxygen,  and 
the  per  centage  of  carboretted  hydrogen,  or 
other  gases,  contained  in  the  air  of  any  part 
of  a  mine.  The  solution  of  chlorine  in 
water,  determining  the  quantity  of  hydco- 
carbonate,  or  fire-damp  present;  that  of 
green  sulphate  of  iron,  impregnated  with 
nitrous  gas,  the  relative  Quantity  of  oxygen, 
and  that  of  lime-water  (or  better,  caustic 
potaasa,  or  baryta),  the  relative  admixture 
of  carbonic  acid. 

The  absolute  necessity  foi  diluting  the 
fire-damp  with,  at  least,  thirty  times  its 
volume  of  atmospheric  air,  and  forcing  it 
out  of  the  mine  with  rapicUty,  was  insisted 
on,  and  examples  given  of  explosions  oc- 
curring apparently  from  the  most  opposite 
causes ;  stul,  however,  traceable  to  the  same 
source — a  deficiency  of  ventilation. 

The  diagram  of  Dr.  Clanny's  clever 
analysis  of  fire-damp  was  then  given  and 
reasoned  on ;  and  the  precautions  to  be  ob- 
served on  entering  a  mine,  after  an  explo- 
sion, were  detailed  at  leng^,  as  more  men 
were,  generally,  killed  by  the  after-damp, 
than  by  the  explosion  itself. 

The  calculations  were  then  given  for 
determining,  from  the  previous  data,  the 
quantity  of  air  actually  required  in  n^es, 
taking  into  consideration  the  number  of 
men,  horses,  and  lights,  the  presence  of 
deleterious  gases,  the  increased  tempera- 
ture, the  difiSrence  of  barometric  pressure, 
and  the  lengUi  of  the  galleries  through 
which  the  air  coursed. 

The  results  were  shown  in  tabular  forms, 
and  simple  rules  were  deduced  for  deter- 
mining me  quantities  required,  under  all  cir- 
cumstances of  varying  per  centage  of  dele« 
terious  g^ases,  &c. 

The  amount  given  by  these  rules  might 
appear  large,  but  when  compared  with  the 
Ubnlar  sUtement  of  the  quantity  of  air 
actually  passing  through  twenty-four  of 
the  principal  mines  of  Oreat  Britain,  it 
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was  ahown  to  be  below  that  allowed  for  the 
best,  and  even  those  had  not  beeb  Entirely 
free  from  aeeidental  explosions. 

The  results  of  the  investigation  appeared 
to  demonstrate  the  possibility  of  determin- 
ing the  quantity  of  air  required  in  mines, 
under  ail  circumstances,  basing  the  calcula- 
tions  on  the  premises  demonstrated  in  the 
introduction,  and  using  the  simple  rules, 
whose  results  eorresponded,  in  a  remarkable 
degree,  with  the  best  practical  observa- 
tions ;  and  a  hope  was  expressed  that  the 
great  simplicity  and  applicability  of  the 
rules  would  recommend  them  to  notice  and 
experiment,  until  time,  by  establishing 
their  trustworthiness,  should  induce  their 
general  adoption. 

The  discussion  of  the  Paper  was  ad- 
journed, until  the  meeting  of  Tuesday, 
February  8,  when  the  whole  evening  wduld 
be  devoted  to  the  subject. 


SOCIETY  OF  ARTS. 

The  ninth  ordinary  meeting  of  the  So- 
ciety of  Arts  for  the  present  session  was 
held  on  Wednesday  last,  Sir  Charles  Pasley 
in  the  chair. 

Mr.  Wilkinson  read  an  elaborate  and 
highly  interesting  paper  on  the  rifle,  and 
its  effective  employment  in  warfare.  He 
commenced  by  giving  a  brief  history  of  the 
musket,  its  various  deficiencies  in  times 
past,  and  especially  during  the  late  war, 
when  a  Frencn  military  engineer  calculated, 
that  such  was  the  crude  manner  in  which 
the  weapon  was  manufactured,  that  in  bat- 
tle, including  even  the  artillery,  not  more 
than  one  ball  in  every  10,000  wounded  or 
killed.  He  next  alluded  to  the  Mini^  rifle, 
and  observed  that  the  credit  of  its  inven- 
tion was  not  due  to  Cap t.  Mini^,  but  a 
Frenchman  named  Devenant,  All  that  M. 
Mini^  had  to  do  with  it  was  to  give  a  con- 
cavity to  the  bottom  of  the  barrel,  into 
which  the  bail  fell.  This,  it  appeared,  had 
the  effect  of  adding  to  the  accuracy  of  the 
rifle.  Mr.  Wilkinson  then  explained  some 
improvements  which  he  suggested,  espe- 
cially an  instrument  for  readily  measuring 
the  distance  in  yards  an  object  was  removed 
from  the  person  going  to  fire,  and  produced 
several  examples  of  his  cylinder,  conical, 
and  self-rifling  balls. 

On  the  motion  of  Colonel  Thornton,  a 
vote  of  thanks  was  unanimously  passed  to 
him  for  the  very  interesting  manner  in  which 
he  introduced  his  subject 

Mr.  Winiwarter  next  briefly  explained  a 
new  invention  by  him  of  a  paste,  or  compo- 
sition powder,  which  he  recommended  in- 
stead of  the  percussion  caps  now  in  use ; 


more  especially  as  this  paste  did  not*  like 
gunpowder,  leave  any  residue  behind  it 

The  thanks  of  the  Society  were  voted  to 
Mr.  Wilkinson  and  also  to  Mr.  Winiwarter ; 
after  which  the  proceedings  terminated. 


StatUfic*  qf  American  Railways.-^^A  very 
valuable  report  appended  to  the  American 
census  returns  furnishes  some  interestiof; 
statistics  respecting  the  railroads  of  the 
United  States — from  which  we  deduce  the 
following  facts : — At  the  commencement  of 
,  1852  there  were  10,814  miles  of  railroad 
completed  and  in  use,  and  10,898  miles  in 
course  of  construction.  About  1,200  miles 
of  new  railroad  have  been  completed  during 
the  past  year,  and  about  2,000  miles  of  new 
road  placed  under  contract,  so  that  the  rail« 
roads  completed  on  the  1st  of  December 
would  be  12,014  miles,  and  those  in  pro- 
gress are  increased  to  12,898  miles.  The 
total  amount  invested  in  railroads  made 
and  projecting  is  set  down  at  672,770,000 
dollars.  The  average  rates  of  fares  on  the 
railroads  are  less  than  Id.  a  mile. 

Mechanics*  Institute*  and  the  Arntocracy^ 
— The  interest  evinced  by  various  members 
of  the  aristocracy  in  the  proceedings  and 
in  the  prosperity  of  mechanies'  institutes, 
so  gracefully  displayed  in  particular  by 
Lord  John  Russell  at  Leeds,  has  just  re- 
ceived another  illustration.  Fn  the  pro- 
gramme of  lectures  for  the  second  session 
of  the  winter  1852-3,  of  the  Devonport 
Mechanies'  Institute,  and  of  the  Stonehouse 
Literary  and  Scientific  Institution,  stands 
the  name  of  the  Right  Hon.  Henry  Tuf- 
nell,  M.P.,  for  a  lecture.  At  Devonport 
the  leeture  is  to  be  on  a  subject  to  be  an- 
nounced  to  the  members  previously  in  a 
syllabus  of  the  lecture,  which  is  to  be  cir- 
culated amongat  the  members.  At  Stone- 
house,  '*  Eastern  Travel  and  Superstition  ** 
has  been  announced.  Mr.  Tufhell  is  a  life- 
member  of  the  Devonport  Institution. 

The  Electric  Telegraph  in  America. — ^A 
great  deal  of  social  correspondence  goes  on 
by  means  of  the  American  Telegraph.  It 
often  happens  that  two  persons  wish  to 
"converse"  when  600  miles  asunder;  an 
hour  is  appointed  fbr  them  to  meet  in  the 
respective  ofUces,  where  they  interchange 
communications  through  the  medium  of  the 
operator.  On  one  occasion  a  steam-boat 
was  sold  over  the  wires,  the  seller  being  at 
Pittsburg  and  the  buyer  at  Cincinnati ;  each 
party  wrote  down  what  he  had  to  say ;  thej 
higgled  awhile,  and  at  length  concluded  the 
purchase.  On  another  occasion,  the  family 
of  the  proprietor  of  Astor  Hotel,  at  Kew 
York,  held  a  friendly  telegraphic  meeting 
with  the  fiuttily  tf  tiie  proprietor  of  Burnet 
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Hotel,  at  CinemnAti,  disUnt  760  milefl» 
Th^r  aaatmbled  in  the  respectiTe  offices  of 
the  telegraph  companies  in  the  two  cities, 
they  talked  over  family  matters,  inter- 
changed congratnlations,  and  drank  each 
other's  healths.  The  operators  at  Phila- 
delphia and  Pittsburgh  (two  intermediate 
eities  on  the  line)  finding  what  was  going 
OB,  begged  to  join  in  the  harmony ;  wine 
was  ordered  from  two  hotels  in  those  cities, 
to  be  sent  to  the  respective  offices,  at  the 
request  of  the  hotel-keepers  at  the  other 
elttes,  and  thus  all  four  cities  took  wine 
with  eaeh  other.— £/^rfe  Telegraphtt  m 
CmptmUn  l»  BriHtk  Almanack  for  1853. 


THB  SECOND  TRIAL  TRIP  OF 
THB  "  ERICSSON." 

Thb  }^ew  York  tteraid  of  the  12th  ult. 

gives  the  following  particulars  of  the  second 
rial  trip  of  the  Ericuon : 
The  distance  from  Governor's  Island  to 
her  turning-point  and  back  was  about  18 
miles,  whicn  was  accomplished  in  2}  hours. 
The  greatest  number  of  revolutions  made 
on  the  trip  was  10;^,  and  the  greatest  speed 
attained  was  nine  miles  ah  hour.  This  trip 
was  not  made  to  show  her  speed,  but  to 
convince  the  public  that  the  parties  in- 
terested in  her  have  succeeded  in  their 
promise  of  proving  the  capability  of  a 
vessel  being  propelled  by  caloric.  On  the 
way  back,  tne  party  assembled  in  the 
aaloon,  when  Captain  Ericsson  explained, 
by  the  aid  of  a  diagram,  the  whole  principle 
and  method  of  working  his  caloric  engines. 
He  gave  a  succinct  history  of  the  whole 
matter,  and  demonstrated  the  method  by 
which  (he  atmosphere  was  drawn  in  cold, 
then  forced  through  a  wire  network,  form- 
ing a  surface  of  16,000  square  inches,  into 
a  lower  cylinder,  where,  receiving  addi- 
tional heat  from  the  furnace,  it  expanded  in 
the  larger  cylinder  so  as  to  raise  it,  and 
then  escaped  through  the  gauze  into  the 
open  air,  having  imparted  the  greater  por- 
tion of  its  heat  to  the  wirework,  which  was 
a^ain  absorbed  by  the  fresh  draught  of  cold 
air  passing  through  the  same  wire  meshes 
to  be  heated.  The  pressure  was  uniformly 
121b.  to  the  square  inch.  Captain  Ericsson 
estimated  the  force  of  his  machinery  at 
6tH)-hor8e  power.  The  upper  cylinder  in 
each  case  contained  a  head  surface  of  14,000 
square  inches,  and  the  lower  cylinders  a 
sur&ce  of  22,500  square  inches.  The 
diameters  of  the  main  cylinders  were  about 
l68  inches.  The  main  valves  were  about 
2  feet  in  diameter.  The  consumption  of 
coal  was  at  the  rate  of  about  6  tons  in  24 
hours.     During  Captain  Bricsson'a  lucid 


exposition  of  his  machinery,  he  invited  the 
most  rigid  scrutiny  and  investigation.  The 
expense  of  running  a^  caloric  engine,  he 
stated,  would  be  but  one-fifth  of  that  of  a 
steam-engine  of  the  same  power. 

All  that  is  necessary  to  gain  additional 
power  is  to  increase  the  diameter  of  the 
cylinders.  Those  in  the  present  ship,  it  is 
clear,  are  too  small  to  give  the  power  and 
speed  that  are  desirable.  Captain  Ericsson 
said  he  foresaw  this  difficulty,  but  was  told 
by  ironfounders  that  they  could  not  cast  the 
cylinder  of  greater  dimensions  than  14  feet. 
Since  these  were  made  that  sise  and  pufc 
into  this  ship,  a  firm  in  New  York  had 
offered  to  guarantee  to  east  them  of  20  feet 
in  diameter.  Captain  Ericsson  estimatest 
that  were  the  present  ship's  cylinders  of  1^ 
feet  diameter,  she  would  make  a  speed 
equal  to  the  best  ocean  steamers,  or  12  or 
14  miles  per  hour ;  and  that  a  vessel  with 
20-feet  cylinders  would  outstrip  the  speed 
of  anything  that  now  floats  on  the  water. 
C^)tain  Ericsson  thinks  his  invention  can 
be  modified  to  propel  locomotives  on  tail- 
roads,  and  applied  to  nearly  all  kinds  of 
stationary  work,  great  and  small.  A  loeo- 
motive  on  this  plan  eould  be  made  to  tra- 
verse a  street,  without  stopping  for  water  or 
fuel  on  the  way. 


New  StratBgiBs  in  W€aFfart ;  vAlOi  EcoHomjf  fif 
Life  and  Money  in  National  Dtfence*  By 
John  Macintosh,  C.E.  E0iugham 
"Wilson. 

Under  the  title  of  "  Strategies  in  War- 
fare," the  author  of  this  important  little 
volume  describes  four  or  five  invendons 
which  he  has  spent  much  time  in  perfbcting, 
and  for  the  practical  efficiency  of  which 
he  has  the  sanction  of  actual  experience 
resulting  from  trial.  A  few  introductory 
pages  are  devoted  to  considering,  in  point 
of  morality,  the  employment  of  human  in- 
tellect in  increasing  the  means  and  devas- 
tating power  of  war  \  and  we  fully  agree 
with  him,  in  common  with  all  rational  men 
who  look  philosophically  on  the  present  social 
organization  of  mankind,  that  the  best 
preventive  for  the  horrors  and  brutalising 
influence  of  war,  with  its  retrogressive  ten- 
dencies— the  best  Peace  Society  we  can 
have — is  to  render  its  weapons  the  most 
destructive,  and  its  tactics  the  most  certain 
and  easy.  We  may  be  sure  that  the  fight<£ 
ing  profession  will  be  less  eager  to  preoipi- 
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ttte  iatcrnational  aiiimoeities,  when  it  is 
univerMlly  understood  that  a  recourse  to 
annsmust  inevitably  result  in  internecine 
annihilation. 

The  prescure  on  our  paces  obliges  us  on 
the  present  occasion  merdy  to  indicate  the 
heads  of  Mr.  Macintosh's  iuTention,  pro- 
mising to  return  to  the  subject  in  our  next, 
when  we  propose  describing  it  in  detail 

First,  in  fire-arms,  Mr.  Macintosh  has 
ptovided  a  "  self-plugging  lateral  explosion 
ahelL'*  When  an  ordinary  exploding-shell 
ia  fired  into  a  mass  of  timber,  Uie  explosion 
takes  place  through  the  aperture  by  which 
the  shell  entered,  not  unfrequently  releasing 
the  shell  altogether  without  any  consider- 
able damage.  Considering  this  circum- 
stance, Mr.  Macintosh  1ms  contrived  a 
new  shell,  which  consists  of  a  concave 
spindle  of  malleable  iron,  surrounded  with 
a  casing  of  lead.  A  bursting  charge  occu- 
pies the  space  between  the  spindle  and  the 
ease,  which  is  ignited  by  a  fuse  leading  to 
a  percussion-cap  at  the  apex  of  the  cone. 
By  this  arrangement  ^a  lateral  explosion 
necessarily  takes  place,  which  is  wholly 
effective.  Another  part  of  the  author's  in- 
vention is  a  "repeating'*  arrangement, 
whereby  a  succession  of  shots  are  fired  at 
the  same  charge,  priming,  and  adjustment 
This  is  efiectM  by  a  simple  disposition  of 
internal  fuses,  which  we  shall  particularly 
esEplaiu  in  our  next,  as  also  a  mode  of  pro- 
jecting shot  under  water,  in  close  action. 

A  further  contrivance,  remarkable  at  least 
for  its  extreme  simplicity,  is  called  by  the 
author  a  "  Wave  Repressor."  Its  introduc- 
tion is  founded  upon  an  observation  of  the 
effect  of  fields  of  floating  ice,— extensive 
masses  of  sea-weeds,  and  even  spilt  oil,  in 
producing  calm  water  inside  them ;  and  it 
oonsisU  roerdy  of  a  large  flexible  and 
bupyant  surface,  made  in  pieces,  which  are 
united,  and  the  whole  laid  upon  the  sea, 
and^  anchored  underneath  by  grappling 
chains.  Within  the  spaces  of  smooth  water 
thus  made,  the  author  proposes  to  employ 
ow  hulks  as  batteries.  The  manner  of  his 
doing  so  we  shall  explain  in  our  next. 


SPECIFICATIONS  OF  ENGLISH  PA- 
TENTS ENROLLED  DURING  THE 
WEEK  ENDING  FEBRUARY  8, 
1868. 

Emert  Rider,  of  Bradford,  Wilts,  ma- 
nufacturer. For  improvements  in  the  mtmu- 
/KOiure  or  treaiment  qf  India  -  rubber  and 
jnUtaperekOf  and  in  the  t^lication  ihereqf. 
(Partly  a  communication.)  Patent  dated 
July  20, 1852. 

This  invention  relates  exclusively  to  the 


treatment  of  gutta  percha  in  order  to  enable 
it  to  be  submitted  to  the  process  of  vul. 
canisation,  by  which  it  acquires  new  pro- 
perties, becoming  permanently  elastic  and 
fitted  for  uses  to  which  in  any  of  its  pre- 
pared states  it  has  been  hitherto  inapfli- 
cable.  The  new  mode  of  treatment  consists 
in  subjecting  the  gutta  percha,  after  it  has 
been  cleansed  from  the  fibrous  matters 
usually  found  in  admixture  with  it,  to  the 
action  of  heat,  in  order  to  e^roel  the  watery, 
oleaginous,  and  other  volatiiizable  matters 
contained  in  it,  and  render  it  susceptible  of 
becoming  cured  or  vulcanized  when  ex- 
posed to  the  action  of  heat  in  contact  with 
sulphur  or  compotmds  thereof.  The  heat 
in  the  preliminary  process  need  rarely  ex- 
ceed 400®  to  500*  Fahr.,  and  in  some  oaaes 
will  not  require  to  be  more  than  800^;  all 
that  is  requisite  being  to  expel  the  vola- 
tiiizable matters  and  bring  the  guttapercha 
to  a  doughy  consistence.  The  materials 
which  are  used  by  preference  in  the  vulcan- 
izing operation  are  the  hyposulphites  of 
lead  or  zinc,  and  that  process  is  performed 
in  the  same  manner  as  when  caoutchouc  is 
being  operated  on. 

CUdnu.  —  1.   The  preparation  of  gutta 

Seroha  by  a  preliminary  heating  to  such  a 
egree  that  the  volatile  and  oleaginous 
fiuids  or  ingredients  contained  therein  in 
its  raw  state  are  expelled,  whereby  it  may 
be  subjected  to  the  same  treatment  that 
caoutchouc  receives  when  being  cured  or 
vulcanized  and  the  same  valuable  results 
produced. 

2.  The  production  f^om  gutta  percha  of 
a  new  material  permanently  elastic,  not 
liable  to  be  affected  by  change  or  degree  of 
temperature,  and  applicable  to  all  the  im- 
portant purposes  for  which  caoutchouc 
alone  has  been  heretofore  used,  as  well  as 
being  much  more  valuable  for  the  many 
purposes  to  which  gutta  percha  is  at  pre- 
sent applied. 

John  Francis  Eoan,  of  Covent-garden. 
For  improvements  in  the  mam^factttre  ^eugeir, 
(A  communication.)  Patent  dated  July  20, 
1852. 

The  ftrtt  part  of  this  invention  has  rela- 
tion to  the  arrangunent  and  working  of 
the  boiling  pans.  These  the  patentee  dis- 
poses in  sets  and  heats  in  the  usual  man- 
ner, but  instead  of  raking  the  scum  from 
each  pan  to  the  next  in  succession,  and  so 
on  throughout  the  series,  he  rakes  it  from 
each  pan  into  gutters  or  troughs,  and  passes 
the  accumulated  quantity  to  the  last  m  the 
range,  where  it  is  subjected  with  the  mattet 
contained  in  that  pan,  to  the  boiling  pro- 
cess in  the  ordinary  manner. 

The  second  part  of  the  invention  relates 
to  the  defecation  of  cane  juice,  and  consists 
in  employing  for  that  purpose  a  mixture 
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c<»Dpoied  of  plantain-jniee  and  quick  lime, 
in  the  proportion  of  7  lbs.  of  the  latter  to 
10  ^Ion0  of  the  former,  with  the  further 
addition,  before  using  the  compound,  of 
1  OS.  of  flour  of  sulphur  to  every  6  gallons. 
Two  or  three  quarts  of  this  mixture  are  to 
be  added  to  the  boiling  juice  alter  the  first 
scum  has  been  thrown  up  and  removed. 
The  eifect  will  be  to  cause  the  principal 
portions  of  the  impurities  held  in  suspen. 
don  to  rise  into  thick  scum,  leaving  the 
sugar  solution  bright  and  clear. 

JotBpR  William  Scblbbingbr,  of  Brix- 
ton, Surrey,  gentleman.  For  improvements 
mjirtarmtt  ^  ewiridgeit  imd  in  the  nuon/ae- 
tMre  rf powder.    Patent  dated  July  20,  1852. 

Mr.  Sehlesinger  describes  and  claims, 

1.  An  improved  needle-gun;  a  ftill  de- 
seription  of  which,  with  engravings,  will  be 
found  at  another  part  of  the  present  Num- 
ber {emte  p.  101). 

2.  Certain  improvements  in  cartridges. 

3.  Certain  improvements  in  the  manufac- 
ture of  powder. 

Oborob  Auoustus  Huddart,  of  Bryn- 
kir,  Caernarvon,  Esq.  For  improvementt  in 
the  wumrfaeture  if  eigars.  Patent  dated  July 
20, 1852. 

Tl|e  Jlrtt  improvement  described  by  Mr. 
Httddart  consists  in  drilling  a  hole  in  the 
bntt-end  of  cigars,  in  a  line  with  the  axis 
and  to  any  required  depth,  for  tiie  purpose 
of  enabling  the  smoke  to  pass  more  readily 
to  the  mouth  of  the  smoker.  An  arrange- 
ment of  machinery  for  performing  this  drill- 
ing operation  is  described,  in  which  the 
hole  is  perforated  by  means  of  a  revolving 
hoUow  drill,  the  cut  tobacco-dust  beinff 
drawn  away  through  the  hollow  of  the  driU 
by  means  of  an  euausting  apparatus,  which 
is  worked  by  the  same  tresidle-movement 
that  gives  rotation  to  the  perforating  drill 
In  order  to  prevent  the  valves  of  the  pneu- 
matio  apparatus  being  choked  by  the  par- 
ticles of  tobacoo  removed  from  the  centre 
of  the  cigar,  the  blast  of  air  which  exhausts 
them  from  the  driU  is  caused  to  pass  through 
a  dosed  vessel  eontaining  water,  which  in- 
tercepts the  tobacco-dust  but  allows  the  air 
to  pass  freely. 

The  eeemd  improvement  consists  in  lining 
the  holes  drilled  in  cigars  with  tubes  of 
amber,  guttapercha,  or  other  water-proof 
material,  which  are  oemented  to  the  exterior 
of  the  cigars  at  their  ends  at  the  time  of 
being  introduced,  by  causing  them  to  pass 
through  a  chamber  containing  a  liquid  ce- 
ment composed  of  the  same  materiu  as  the 
tubes  themselves ;  or  the  same  cement  may 
be  applied  to  the  interior  of  the  holes  drilled 
in  cigars,  by  means  of  a  camel's-hair  pencil, 
which  arrangemtot  will  be  found  to  answer 
the  same  purpose,  in  many  cases,  as  the 
use  of  the  tubes. 


Ckmne*  —  1.  Drilling  the  batt««ndB  of 
cigars,  for  the  purpose  set  forth. 

2.  The  arrangement  of  machinery  for 
performing  the  drilling  operation. 

8.  Lining  the  drilled  ends  of  cigars  with 
a  waterproof  substance. 

4.  The  means  of  simultaneously  insertiag 
and  cementing  tubes  into  cigars. 

Richard  Bbalbt,  of  RadcUilb,  Lancas* 
ter,  bleacher.  For  certain  impnmmente  in 
apparaiue  need  in  tfeodtfag.  Patent  dated 
July  20,  1852. 

These  improvements  apply  to  the  mode 
of  heating  the  keirs  or  vats  used  in  bleaeh* 
ing  yams  and  goods,  which  is  generally 
eftcted  by  admitting  steam  under  the  falser 
bottom  of  theluer  until  a  sufficient  tempc-^ 
rature  has  been  obtained. 

Mr.  Bealey  now  proposes  to  heat  the 
liquid  by  steam  in  a  sepiffate  vessel  in  oom^ 
munication  with  the  ketr,  and  to  allow  it  to 

Sass,  when  heated,  into  the  keir  from  above, 
isplacing  the  cold  liquid,  and  driving  a 
portion  of  it  into  the  heating  vessel,  from 
which,  when  heated,  it  will  again  pass  into 
the  keir. 

Claim, — ^The  application  of  steam  to  • 
vessel  or  pipe  outside  the  keir  for  the  pur- 
pose of  heating  the  liquid. 

James  M'Ubwry,  of  Liveipool,  mer- 
chant. For  certain  improvewunte  in  eiodU- 
nerff  fir  mam^turing  brieke  and  tilee.  (A 
communication.)  Patent  dated  July  20, 
1852. 

The /ir$t  improvement  described  by  Mr. 
M'Henry  in  manuiketuring  bricks,  &c.,  con- 
sists in  drying  the  day  preparatory  to 
moulding,  in  a  kiln  where  it  isreceived  into  the 
troughs,  each  fitted  with  a  screw,  by  which  the 
clay  18  passed  through  the  kiln,  and  every  part 
of  it  exposed  to  the  equal  action  of  the  fire 
at  the  same  time  that  it  is  partially  kneaded. 

The  eecond  improvement  consists  in  plac- 
ing the  rollers  used  for  crushing  and  grind, 
ing  clay  in  an  inclined  position,  in  order  to 
fadliUte  the  passing  away  of  stones,  Sre. 
In  other  respects,  the  maehinery  does  not 
differ  from  that  commonly  used. 

The  third  improvement  consists  of  an 
arrangement  of  cylindrical  screen,  having 
intemd  arms  or  beaters  for  screening  day. 

The  fimrth  impfovement  consista  of  an 
arrangement  for  moulding  clay  into  brinks, 
ftc,  by  consolidating  it  in  the  moulds 
under  Uie  pressure  of  rollers. 

TheJ^h  improvement  consists  in  making 
the  moulds  of  such  machines  removable ;  and 

The  iast  improvement  is  an  improved 
form'  of  kiln  for  baking  bricks,  tiles,  sc. 

JoBM  KiRKBAM,  of  thc  Ncw  Eosd,  civil 
engineer,  and  Thomas  Kbsram  Kirrhaic, 
of  Fulham,  civil  engineer.  For  improtemente 
in  the  manmfacture  rfgaefiir  ttghting  andheat^ 
ing.    Patent  dated  July  22, 1852. 
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Th€jhit  branoh  of  the  preient  impvov*. 
ment  consists  in  manuftuttaringf  gts  from 
water  by  decomposing  it  in  contact  with 
incandescent  coal  in  suitably -arsanged 
retorts.  The  quality  of  the  gaq  thus  pro- 
duced may  be  improved  by  passing  it 
through  heated  retorts,  and  then  through 
other  retorts  containing  oannel  coal,  under- 
going the  process  of  distillation. 

The  ieeond  branch  of  the  invention  con- 
sists in  purifying  coal  gas  by  the  employ, 
ment  of  the  subchloride  or  oxiohloride  of 
antimony,  which  material  may  be  obtained 
by  boiling  sulphuret  of  antimony  or  com- 
mon antimony  ore  in  muriatic  acid,  and 
then  washing  it  The  material  may  be 
used  either  m  the  wet  or  dry  state,  in  the 
sanJe  manner  as  practised  in  lime  purifica- 
tion. 


PROVISIONAL  PROTECTIONS. 

Battd  Jaauary  6, 1858. 

40.  'Willlain  Beales.  An  improTed  eoment  for 
tbe  resintanoe  of  fire. 

^at$d  Janmry  T,  1853. 
46.  William  Qiarles  Scott.    ImproTemsnts  in 
wheels. 

Dated  January  8, 1853. 

59.  Francis  Parker  and  William  Dicks,  Im- 
provements in  boots,  shoes,  and  that  kbid  of 
spatterdsshes  tsnned  aatigropelos. 

Dated  January  11,  1853. 
69.  Joseph  Bfsttle.    Certain  improvements  for 
economising  fuel  in  the  generation  and  treating 

of  steam.  .  . 

71.  Henry  Constantino  Jennings.  Improve- 
ments in  separating  the  more  fluid  parts  of  fatty 
and  oily  matters. 

78.  Joseph  Robert  Wilkin  Atkinson.  Improve- 
ments in  machinery  for  preparing  and  spinning 
flax,  tow,  and  other  fibrous  substances. 

75.  John  Petrie,  junior,  and  Samuel  Taylor.  Im- 
provements  in  machinery  or  apparatus  for  washing 
or  seonrlng  wool. 

Daied  January  12, 1858. 

77.  John  McDowall.  Improvements  in  cutting 
or  reducing  wood  and  other  substances. 

79.  John  Hick.  Certain  improvements  in  the 
method  of  lubricating  revolving  shafts  and  their 
bearings  or  pedestals. 

80.  James  Fletcher.  CerUin  improvements  in 
maehincry  applicable  to  spinning,  4PiibUQg,  and 
winding  of  cotton,  wool,  flax,  silk,  and  other 
fibrous  materials.  ^  ,       ^  ^ 

81.  William  Bryer  Nation  and  Joseph  Dytr.  An 
improvement  or  improvements  in  the  manuflui- 

ture  of  soap. 

85.  George  Augustus  Huddart.  Improvements 
in  the  manufacture  of  artificial  leather. 

85.  William  Natme.  Improvements  in  reeling 
yams  or  threads. 

86.  Edward  Hasleweod.  Imprgvements  in  fire- 
arms and  projectiles.    A  communication. 

87.  John  Capper  and  Thonus  John  Watson. 
Impnvemeiits  in  preparing  and  bleaching  jute 
and  other  vemtable  flbrts. 

89.  John  Bennett  and  Henry  Charlesworth. 
Improvement!  in  doftng  and  preparing  rovlngs  of 
wool. 


JiMt$d  JmMpy  18, 1858. 

90.  If eses  Osrtwright.  An  imprevement  er  Im- 
provements  in  the  prraavalion  ec  manuHsetttre  of 
gypsiun  or  plaster  of  FarU. 

98.  William  Brown.  An  Improved  method  of 
treating  coal  and  bituminous  substances,  and  fbr 
improvements  in  the  treatment  of  their  vnlsttle 
products, 

93.  John  Rumley.  Certain  improvements  in 
pumps. 

94.  Edward  Wills  Uren.  The  manulbelure  of 
bricks,  pipes,  tiles,  imitation  stone,  and  peal  hrieks 
for  fuel,  by  the  means  of  a  machine  and  arrange- 
ments of  machinery  titled  a  central  circular  and 
horizontal  motion. 

95.  George  Fife.  Imprevements  in  pretectiag 
vessels  and  expose^  surftoes  Uom  injury  or  decay. 

90.  John  Walker  Wllkins.  Improvements  In 
electrie  telegraphs,  tai^  in  the  instruments  used 
in  connection  therewith. 

pated  January  14, 1858, 

97.  Joseph  I«Ulie.  Improvements  in  maeht^crr 
to  be  used  in  the  process  of  malting,  drying,  and 
seasoning  grain,  including  certain  vegetable  and 
other  substances. 

98.  Richard  Taylor  and  Heaekiah  ^enry  Salt. 
Improvements  in  the  manufacture  of  spoons  and 
ladles. 

99.  Arthur  James.  Improvements  in  means  of 
enclosing  needles. 

100.  John  Henry  Vrtes.  Impravemen^s  in  ob- 
taining motive  power. 

101.  William  Steads.  Improvements  in  blinds, 
maps,  charts,  and  other  articles  wound  on  roQers. 

108.  Frederick  Joseph  Brsmwell  sai|  Isham 
Baggs.  Improvements  In  steam  machinery  used 
fbr  driving  piles,  hammering,  stamping,  and  crush- 
ing. 

Datfd  J<amafy  15i  1811* 

108.  James  Stewart  Kineaid.  ImproTcments  in 
ascertaining  and  registering  the  number  ef  Mr- 
sons  entering  or  quitting  omnibuses  or  other  veni- 
cles  or  vessels,  which  Improvements  are  applica- 
ble, in  whole  or  In  part,  to  buildings  or  Other 

places. 
105.  Edward  Tasker.   An  invention  for thepfir- 

{loses  of  writing  and  drawing,  called  "  The  writ- 
ng  and  Drawing  Tube." 

107.  James  Hadden  Young.  Improvements  in 
brooms  for  brushing  apparatus. 

108.  Peter  Alexander  Halkett.  An  improved 
construction  of  inkstand. 

109.  John  Arrowsmlth.  Certain  new  or  im- 
proved pumping  machinery. 

Dai$d  January  17,  1858. 

110.  Thomas  Potts  and  James  Septimus  Cook- 
ings. Improvements  in  the  manulhoture  of  tubes, 
an4  in  the  application  pf  tubes  to  certain  pur- 
poses. 

111.  Thomas  Cropper  Ryley  and  Edward  Evans. 
Certain  improvements  in  the  construction  of 
wrought-lron  wheels,  to  be  used  upon  nulways  or 
for  other  purposes,  and  in  the  mschinery  or  appa- 
ratus connected  therewith. 

119.  Alexander  Yorston.  Improvements  in  the 
construction  and  anangementa  of  parts  of  rail- 
ways. 

lis.  William  Nalrne.  Improvcmepts  in  power 
looms. 

114.  Augusts  Edooard  Loradoux  Bellfsrd.  Im- 
provements in  the  manufiietttre  of  •* batting"  er 
*<  wadding."    A  commupication. 

113.  Augnste  Loradoux  Bellford.  Improve- 
ments in  the  manufacture  of  blocks  for  pnnting 
music,    A  eemmunieation. 

117.  Henry  Henson  Hensoa  and  WilUam  Fve- 
derick  Henson.  Improvements  in  signalising  on 
rattways,  and  in  the  apparatus  used  mereln. 

118.  Augoste  Edouard  Lcradoax  BelliNd.    An 
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tnqwwy^fl  miohtee  lor  ottalBtng  Bwttrt  pcmn,  A 
rfliwiHTiwIflrtlffn  ■ 

Daied  Jtamar^  18, 18{I8« 

119.  ChTlttoph«r  ^inkt*  Improyem^pti  Ip  pro- 
dodng  eleotrle  light. 

ISO.  JMin  Xlionibonov  lC«alf»ld  rad  Charles 
Spencer  Loimdee.  InprovemenU  in  iteaqi  «n- 
gmet. 

121.  Henry  Browning.  Improvements  Iq  mre- 
paring  compositions  for  oonfing  iron,  and  other 
ahipe'  bottoms,  and  other  snrftces. 

IM.  Orlando  Reevea.  Improvements  in  the 
mannfiicture  of  manure. 

124.  Alfted  Vincent  Newton.  An  ImproYod 
sewing  machine.    A  communication. 

125.  Peter  Fairbaizn  and  Samuel  Banny  Mathers. 
Certain  improTcments  in  machipery  for  draifing 
the  sliTcr  and  roTc  of  flax,  hemp,  and  tow. 

125.  Thomas  Lees,  Squire  Lees,  John  Lees»  and 
Thomas  Lees,  Junior.  Improvements  in  apparatus 
for  admitting  water  to  boners. 

127.  John  Sheringham.  Certain  Improvements 
in  stove-grates. 

128.  Bobeft  Neale.  Improvements  in  t^^  nro- 
oess  of  copper  and  other  plate  and'  cylinder  print- 
ing and  inking,  and  wiping  and  polishing  by  ma- 
chinery the  engraved  plates  and  cyliikders  whilst 
used  in  the  process. 

Dated  January  19,  1858. 

ISO.  Sydney  Bmirke.  Improvements  in  appara- 
tus fisr  nving  signals  on  rallwavs. 

in.  WiniMn  Francis  Snbwaen.  An  Improved 
mangle. 

IM.  Thfimaa  J|i4ge.  Improvements  in  prt^i* 
ling  vessels. 

136.  Joseph  Ifandslay.  Improvements  in  steam 
engines,  which  are  also  applicable,  wholly  or  ii| 
part,  to  pumps  and  other  motive  machines. 


NOTICES   OP  INTENTION   TO 
PROCEBD. 

(fVooi  the  **  London  BazetU,'*  February  \tt, 

1853.) 

140.  Thomas  Robson.  Improvements  in  aPPa- 
ratoa  for  igniting  signal  and  other  lights. 

144.  William  Beaton.  Improvements  in  the 
eoaatraetion  of  iron  vesself,  and  in  sheathing  or 
covering  the  same. 

322.  George  Oent  and  Samuel  Smith.  A  firuit- 
cleaning  and  dressing  machine. 

470.  William  Lukyn  the  elder.  A. liquid  drauffht 
detector,  or  self-measuring  tube,  with  a  uqlon 
conveyance  tap  and  its  stock  and  time-table. 

621.  John  Cass.  Improvements  in  steam  en- 
gines. 

111.  Bd ward  Davy.  Improvements  In  the  nre- 
paration  of  Sax  an^  hemp.  ^ 

768.  John  Wheeley  Lea  and  William  Hunt.  Im- 
provements in  utUuing  the  waste  heat  of  coke- 
f^iniaoea. 

881.  John  Trettrail.  Improvements  in  raising 
sunken  vessels  or  other  materials  Arom  under  the 
water  or  in  the  sea,  or  to  prevent  tnem  flrom  fink- 
ing. 

815.  John  Wheeley  Lea  and  William  Hunt.  Im- 
piVTemmts  in  the  manufacture  of  iron. 

908.  Francis  William  Ellington.  Improvements 
in  the  making  ot  screws  for  collapsible  aa^  other 


982.  Peter  Armand  Lecomte  de  Fontaiqemoreau. 
improivements  in  constructing  the  bars  of  |Uf- 
na«aB  and  grates.    A  communication. 

lOfV.  BIr  Ftaaeia  Chartes  Snowies.  Improve- 
menta  ia  the  maaufteture  of  iron. 


1188.  MOL  Ctay.  IstproTOttinti  tothiiMWi- 
UmIiuo  of  aoal  gaa. 

U18.  Ferdinand  P' Albert.  A  certidn  chemical 
combination  fbr  replacing  Indigo,  which  he  (^alls 
"ly Albert  Blue." 

7.  Joseph  Brough.  A  new  manuflMtufe  of  a 
vitrified  substance*  and  its  application,  alpne  pr  in 
combination  with  mineral,  earthy,  and  plastic 
substances,  to  various  useful  purposes  in  the  arts, 
and  for  certain  other  nev  applications  of  known 
plastic  substances. 

ip.  pavidHulett.  Improvei^ents  in  the  B|ianu- 
faeture  of  ornaments  for  lamps,  chandeliers,  and 
architectural  purposes. 

22.  iSustave  Eugene  Michel  Gerard.  Improve- 
ments in  manufacturing  and  treating  caoutchouc. 

31.  William  Louis  Sheringham.  Illuminating 
buoys  and  beacons  in  harbours,  roadsteads,  and 
rivers. 

32.  Edward  Hutchinson.  Certain  improvements 
in  the  mode  or  method  of  preparing,  cleaning, 
drying,  and  otherwise  treating  wheat,  pulse  seeds, 
and  other  grain. 

40.  WiUum  Beales.  An  Improved  cement  for 
the  resistance  of  fire. 

53.  Robert  Lovely.  Certain  improvements  in 
the  application  of  steam  to  the  propulsion  of  car- 
riages on  common  roads,  parts  of  which  improve- 
ments are  applicable  to  the  construction  of  car- 
riages for  common  roads. 

73.  Joseph  Robert  WUkin  Atkinson.  Improve- 
ments in  machinery  for  preparing  and  spinning 
flax,  tow,  and  other  fibrous  substances. 

76.  John  Horrocks.  Improvements  in  Indicat- 
ing and  registering  the  number  of  passengers  con- 
veyed in  public  carriages. 

77.  John  McDowall.  Improvements  in  cutting 
or  reducing  wood  and  other  substances. 

79.  John  Hick.  Certidn  improvements  in  the 
method  of  lubricating  revolving  shafts  and  their 
besurings  or  pedestals. 

85.  William  Naime.  Improvements  in  reeling 
yams  or  threads. 

86.  Edward  Haslewood.  Improvements  in  fire- 
arms and  projectiles.    A  communicaUon. 

87.  John  Capper  and  Thomas  John  Watson. 
Improvements  in  prepaitng  and  bleaching  Jute 
ana  other  vegetable  fibres. 

89.  John  Bennett.  Improyements  in  dofllng 
and  preparing  rovings  of  wool. 

92.  William  Brown.  An  improved  method  of 
treating  coal  and  bituminous  substances,  and  for 
improvements  'in  the  treatment  of  their  volatile 
products. 

94.  Edward  Wills  Uren.  The  manufacturing 
of  bricks,  pipes,  tiles.  Imitation  stone,  and  peat 
bricks  for  ftiel,  by  the  means  of  a  machine  and 
arrangements  of  machinery  titled  a  central  circular 
and  horiaontal  motion. 

101.  William  Steads.  Improvements  in  blinds, 
maps,  charts,  aQd  other  articles  wound  on  rollerp. 

}07.  James  Hadden  Young.  Improvements  in 
brooms  or  brushing  apparatus. 

118.  William  Nairne.  Improvements  in  powtr 
looms. 

191.  Henry  Browning.  Improvements  in  pre- 
paring compositions  for  coating  iron,  and  other 
ships°bottoms  and  other  sur£w:es. 

1^3.  Orlando  Reeves.  Improvements  in  the 
manufiitcture  of  manure. 

127.  John  Sheringham*  Certain  improvements 
in  stove  grates. 

130.  Sydney  Smirke.  Improvements  in  appa- 
ratus for  giving  signals  on  nulways. 

145.  Georges  Edoiurd  Oaaagnaire.  Improve- 
ments in  the  manuCscture  of  nets  for  fishing  and 
other  purposes.    A  communication. 

182.  Warren  Flsk  Shattuck.  A  smut-machine. 
A  communication  from  Leonard  Smith. 

Oppoaitton  o»a  bo  oatorod  to  the  granting 
of  ft  ratent  to  any  of  the  parties  in  the 
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above  List,  who  have  given  notice  of  their 
intention  to  proceed,  within  twenty -one 
days  from  the  date  of  the  Oaxette  in  which 
the  notice  appears,  by  leaving  at  the  Com- 
missioners'-office  psrtieulars  in  writing  of 
the  objection  to  the  application. 


PATENTS  APPLIED  FOR  WITH 
COMPLETE  SPECIFICATIONS 
DEPOSITED. 

145.  George  Edoiuurd  Gassgnalre.  ImproTd- 
mnits  in  the  mamiflMture  of  nets  for  fishing  and 
other  purposes.  A  eommaaication.  January  SO. 
•^  162.  Warren  Fislc  ShattudE.  A  smut-machine. 
A  eommunieatioB  from  Leonard  Smith.  Janu- 
atySS. 

184.  Thomas    Ovans.     ImproTements  in   the 
mannfitetnte  of  boots.    January  25. 


WEEKLY  LIST  OF  PATENTS.. 

Sealed  Jan,  29,  1859. 

62.  John  Sayers. 
238.  William  Crook. 
378.  Preston  Lnmb. 
587.  James  Rock,  junior. 
721.  Caleb  Bloomer. 


895.  Emile  Martin. 
915.  Samuel  Clarke. 
932.  William  Taylor. 
962.  William  Mausham. 
991.  Thomas  LotoII  Preston. 

1011.  Edward  Thomas  Loseby. 
1018.  George  Collier. 

1022.  Thomas  Boardman. 

1031.  George  Dixon. 
1036.  Josiah  Glasson. 

1045.  Henry  Clayton. 
1051.  John  Webb. 

Sealed  Feb,  2,  1853. 

767.  John  Ramsbottom. 
978.  James  Smith. 
994.  Henry  Jenkins. 
1000.  James  Lawrence. 

1012.  Charles  Green  way. 

1032.  Timothy  Morris  and  William 

Johnson. 
1084.  John  Thomas  Way  and  John 

l^anwaring  Paine. 
1044.  Da?id  Napier. 

1046.  WilUam  Henry  Fox  Talbot. 

The  above  Patents  all  bear  date  as  of  the 
day  on  which  Provisional  Protection  was 
granted  for  the  several  inventions  men- 
tioned therein. 
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S4I4     J.  C.  Onions...... Biimingbam  Extra  blast  telegnyhie  wira- 

weldins  foife. 

P.  H.  De  la  Motte  ......  Westbonrae  Grove... Portable  camera. 

W.  Leggatt  ...... ......M.  Denythorpe Ploughshare. 

W.  Eassie... ^ Gloucester Pole  and  bolster  for  laflway 

trucks. 

Witton,  Daw,  and  Co.^  City  ...... ^ ^... ^^  Rifle  and  ptotol-sight. 

WEEKLY  LIST  OP  PROVISIONAL  REGISTRATIONS. 
S.C.Kingston... Kensington  .i..........M«.....*iM...  Bat  mirror. 
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MACINTOSH'5  PATENT  LATERAL-EXPLOSION,  SELF-PLUGGING 

SHELL,  AND  REPEATING  FIRE-ARMS. 

(Patent  dated  March  24,   1852.     Specification  enrolled  September  24,  1852.) 

In  our  last  Number  we  called  attention  to  a  system  of  highly  efifectiye  con- 
trivances, dlBtinguished  by  great  simplicity  of  construction,  which  their  inventor, 
Mr.  John  Macintosh,  CE.,  has  described  in  a  work  on  the  subject  just  pub- 
lished. We  now  p]x>poBe  to  exhibit  the  nature  of  these  new  aniuigementa 
sufficiently  in  detail  to  render  appreciable  their  great  importance  in  military 
operations,  and  their  still  greater  importance  in  those  which  belong  to  naval 
tactics ;  and  at  the  same  time  to  notice  the  results  which  they  have  accom- 
plished, and  the  variations  from  present  practice  which  they  will  certainly 
occasion. 

The  substantial  part  of  the  invention,  estimated  according  to  its  practical 
advantage,  has  received  from  its  inventor  the  name  of  the  "  lateral  explosion 
and  sel^lugginff  shell."  In  this  missile,  a  simple  remedy  has  been  provided 
for  an  innerent  defect  in  the  arrangement  and  explosion  of  the  ordinary  shelL 
It  is  found  in  practice — and,  indeed,  the  result  could  scarcely  be  otherwise — 
that  from  the  want  of  a  re-acting  surfsuse  at  the  aperture  made  by  the  shell  in 
entering,  the.  effort  of  the  explosion  is  almost  entirely  wasted ;  producing  an 
amount  of  damage  quite  inconsiderable  in  comparison  with  the  blasting  charge 
employed,  and  in  many  instances  the  shell  itself  being  released  from  its  bed.  Of 
the  physical  energy  of  the  explosive  force,  we  have,  probably,  but  very  imper- 
fect ideas,  as  observation  seems  to  assign  to  it  a  far  higher  intensity  than  any 
other  of  the  natural  agencies  we  see  in  operation  around.  Among  the  nume- 
rous phenomena  which  it  presents  under  different  combinations  of  circum- 
stances, none  have  been  more  satisfiEictorily  established  than  this,  that  the 
violence  of  explosion  is  proportioned,  probably  in  an  increasing  ratio,  to  the  force 
which  resists  it.  Thus  a  charge,  loosely  or  carelessly  confined,  might  only  pro- 
duce an  expansive  force  equivalent  to  ten  atmospheres,  whereas,  rigidly  con- 
fined in  all  directions,  it  would  be  capable  of  exercising  a  power  equal  to  5,000 
atmospheres.  When  rendered  fully  effective  by  confinement,  a  smali  explosion ' 
will  produce  an  amount  of  destructive  work  far  exceeding  that  observed  in  less 
artificial  arrangements.  It  has  been  pretty  correctly  ascertained,  that  a  cubic  inch 
of  gunpowder  is  converted  by  ignition  into  250  cubic  inches  of  permanent  gases, 
which,  according  Dr.Hutton,  are  increased  in  volume  eight  times,  at  the  moment 
of  their  formation  by  the  expansive  influence  of  heat.  Assuming  these  data  to  be 
true,  confined  and  ignited  gunpowder  will  exert,  at  least,  a  force  of  2,000  lbs.,  on 
every  square  inch.  Robins  valued  the  force  developed  at  1,000  times  the  pres- 
sure of  the  atmosphere  ;  Euler,  Lombard,  and  Beruouilli  at  10,000 ;  and  Count 
Rumford  at  50,000.  This  great  discrepancy  of  results  shows  that  the  expe- 
riments upon  which  they  are  based  were  conducted  under  different  circum- 
stances, and  the  only  conclusion  we  are  able  to  draw  is,  that  the  force  developed 
is  in  proportion  to  the  resistance  opposed  to  expansion,  the  limit  of  which  is 
not  yet  determined.  To  confine  the  explosion,  therefore,  at  the  moment  of 
its  generation,  is  the  true  philosophy  of  effective  destruction  of  this  kind,  and  a 
short  explanation  of  Mr.  Macintosh's  shell  will  serve  to  show  how  completely 
and  how  elegantly  he  has  complied  with  this  condition. 

Fig.  1  is  a  longitudinal  section  through  the  axis  of  a  cylindro-conoidal  shell 
constructed  upon  Mr.  Macintosh's  principle.  The  dark  mass  of  material, 
which  occupies  the  centre  of  the  shell,  and  which  is  lettered  E  ^  in  the  figure, 
represents  a  «pindle,  or  solid  of  revolution,  generated  by  the  rotation  of  the  dark 
section  about  its  axis.  In  the  determination  of  the  figure  of  this  section,  a  few 
objects  are  to  be  kept  in  view,  of  which,  at  present,  it  is  only  important  to 
notice  this — ^that  it  must  have  large  recesses  on  either  side,  so  as  to  produce  a 
spacious  annulus,  or  belt,  the  section  of  which  is  indicated  by  the  letter  a.  It 
must  also  be  provided  with  two  grooves  for  the  reception  of  an  exterior  casing, 
which  is  of  a  nature  to  answer  at  once  two  purposes  of  great  utility.  Tbis  cas- 
ing is  made  of  a  plastic  material,  consisting  of  gutta  percka  and  ot^w  fiisiUe 
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materialiy  which  takes  with  great  aharpneas  the  figure  of  the  monldi  and,  when 
cold,  poaseaees  a  uniform  but  flexible  structure,  well  adapted  to  the  purposes  here 
contemplated.  The  section  of  the  casing  is  shown  surrounding  that  of  the 
spindle,  with  its  interior  projections  fitting  into  the  grooves  formed  upon  it. 
Tne  annular  space  a  ia  filled  with  the  blasting  charge,  care  being  taken  to  ram 
it  equally :  so  that  it  be  everywhere  of  the  same  density,  and  that  the  granular 
condition  of  the  powder  be  not  impaired.  To  fire  this  blasting  charge,  a  double 
provision  is  made.  The  perforation  £  through  the  mass  of  the  spindle,  commu- 
nicates from  a  to  the  vertex  c  of  the  shell,  which  is  formed  into  a  nipple,  and 
armed  with  a  percussion-cap.  Another  perforation  leads  from  a  to  the  spherical 
concavity  b  in  the  casing,  which  is  the  receptacle  for  the  charge. 

Thus  constructed,  and  both  perforations  being  carefully  filled  with  slow 
fire,  it  is  evident  that  the  blastmg  charge  deposited  in  a  will  be  fired,  either 
by  the  explosion  of  the  cap  c,  when  the  shell  strikes,  in  which  case  the  priming- 
fire  ia  conducted  along  the  canal  E  to  a,  or  by  the  ignition  of  the  slow-fire  in  the 
groove  fff  which  communicates  with  the  propelling  charge  in  6.  The  advantage 
of  thia  construction  over  the  ordinary  shell  will  be  readily  understood.  When 
the  shell  has  been  delivered,  and  has  penetrated  into  the  material  against  which 
it  is  aimed,  the  explosion  of  the  blasting  charge  follows  immediately  without 
chance  of  failure,  and  the  slightest  consideration  will  show  that  the  result  must 
be  destructive  beyond  any  conception  we  have  at  present  of  exploding  missiles. 
In  these,  the  explosion  is  restrained  at  the  aperture  by  the  end  p  of  the  spindle, 
and  can  only  take  eifect  radially  around  it.-  The  comparison  of  damage  done 
by  the  ordinary  shell,  and  by  Mr.  Macintosh's  shell,  though  only  faintly  shown 
in  figs.  3  and  4,  will  serve  nevertheless  to  enable  the  reader  to  judge  of  the  effects 
produced  in  the  two  cases.  In  the  one  we  find  a  sort  of  cannon  accidentally  im- 
provised, of  which  the  aperture  of  the  penetration  is  the  muzzle,  and  the  charge 
IS  contained  in  the  shell.  The  energy  of  the  explosion  is  thus  expended  through 
the  aperture — the  point,  of  all  others,  where  it  is  desirable  that  it  should  not  take 
efifect.  In  the  other  we  observe  an  opposite  result.  This  explosion  through 
tiie  aperture  is  resisted  by  the  expanded  form  of  the  rear  of  the  spindle, 
and  the  gunpowder  is  effective  without  any  reduction  from  want  of  re-axstion, 
in  rending  tne  material  in  every  direction,  laterally,  about  the  spindle  as  a 
centre. 

That  the  shell  should  be  perfect  for  the  performance  of  this  duty,  it  is  import- 
ant that  certain  conditions  should  be  observed  in  its  construction,  some  of  which 
ttre  conflicting  in  their  nature ;  that  is,  one  of  them  must  be  carried  out  at 
the  expense,  in  some  degree,  of  neglecting  another.  Here  a  maximum  of  gene- 
ral advantage  must  determine  the  combination.  In  the  first  place,  the  spmdle 
of  the  shell  must  be  of  great  strength  in  order  to  give  solidity,  to  the  entire 
structure  to  enable  it  to  overcome  the  resistance  to  penetration ;  and,  secondly, 
the  stem,  or  thin  portion  of  the  spindle,  must  be  strong  enough  to  extinguish  the 
mechanical  effort  of  that  portion  of  the  explosion  which  takes  place  within  the 
limits  of  the  space  a,  estimated  in  a  direction  parallel  to  the  axis  of  the  shell. 
On  the  other  hand,  by  increasing  the  diameter  of  the  stem  for  the  sake  of  in- 
creasing its  strength,  care  must  be  taken  that  the  cavity  far  the  blasting  char^re 
be  not  unneceestuily  encroached  upon.  The  section  of  the  spindle  shown  in 
fig.  1  approximates  to  the  general  fulfilment  of  objects,  but  the  inventor  has 
im|iroved  upon  it  by  extending  the  cavity  a  towards  the  nipple  c,  into  the  head 
of  the  sheU.  That  the  spindle  might  possess  the  requisite  strength,  it  is  made 
of  malleable  iron  ;  Low  Moor  iron  being  preferred.  In  consequence  of  the 
strength  of  the  structure  so  created,  it  has  a  great  advantage  over  the  ordinary 
spherical  bomb^shell ;  the  figure  of  which  obliges  a  large  quantity  of  metal  to 
be  consumed  in  its  construction  ;  as  it  would  otherwise  be  liable  to  fracture 
from  the  propelling  explosion  before  it  left  the  mortar.  A  comparison  of  the 
two,  with  reference  to  this  circumstance,  will  show  the  superiority  of  Macin- 
tosh's latend-exploeion  shell ;  which  is  stiU  further  augmented,  by  relatively  con- 
sidering that  a  shell  crumbles  into  a  clrde  at  the  instant  of  impact. 

In  oraer  that  the  motion  of  the  cdiell  through  the  air  might  be  as  perfect  aa 
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the  nature  of  tbe  case  seems  to  admits  the  eonoidal  surface  of  the  head  of  the 
ball  is  turned  in  a  lalJie ;  so  that  it  may  be  accuratel^r  a  figure  of  revolution. 
Any  imperfection  in  this  respect  would  produce  an  inequality  of  .resistance 
about  the  axis  of  the  shell,  and  vitiate  the  accuracy  of  the  aim.  A  still  fur- 
tlier  precaution  is  taken  to  insure  the  body  being  symmetrical  in  weight  as  well 
as  in  figure,  with  reference  to  its  axis.  For  this  purpose  it  is  placed  in  a  bath 
of  mercuiT,  in  which  it  floats,  the  line  of  flotation  being  somewhat  below  the 
nipple.  If  any  motion  of  rotation  about  the  axis  is  observed,  the  preponder- 
ance of  weu^ht  by  which  it  is  occasioned  must  be  corrected.  Thus  perfect  in 
figure  and  densi^,  the  aim  receives  full  effect  in  practice. 

Within  the  casing  common  boiler  tube  is  employed  in  ordnance  shells ;  and  in 
smaller  shells  for  musketry,  an  internal  cvlinder  of  thin  sheet-iron.  On  the 
outside  of  the  cylindrical  part  of  the  shell  is  a  covering  of  greased  chamois 
leather,  the  effect  of  which  is  to  keep  the  gun  clean,  and  at  the  same  time  to 
prevent  windage. 

It  follows  from  the  greater  efficiency  of  this  shell,  that  guns  of  smaller  calibre 
will  become  equal  to  iQl  purposes  of  action  ;  and  the  inventor  calculates  that  a 
six-pounder  shell  will  produce  a  result  of  as  high  an  order  as  any  at  pre|8ent 
attainable.  Of  course,  it  must  be  understood  that  this  missile  is  intended  chiefly 
for  naval  action  at  long  ranges.  It  would  also  be  immensely  serviceable  for 
land  operations  in  carrying  stockades,  and  destroying  earth-works.  Against 
troops  in  the  field  it  would  be  completely  worthless,  as  its  form  would  render 
it  unavailable  in  the  most  destructive  kind  of  practice,  ncocA«<  firing.  That  naval 
war£ure^  rather  than  military,  should  be  fiicilitated  by  this  invention,  may  be 
regarded  as  a  fortunate  circumstance.  The  most  moderate  calculation  shows 
that  on  the  bloody  field  of  Waterloo  only  one  shot  in  500  killed  or  wounded  ; 
and  a  French  engineer  has  gone  so  fiu:  as  to  assert  that  only  one  in  10,000 
killed  or  wounded.  This  is  probably  an  extravagant  opinion,  but  naval  warfare 
is  a  more  serious  matter.  At  the  battle  of  the  Nile,  the  BeUeropkon,  if  we 
remember  right,  lost  200  men  out  of  a  crew  of  750,  in  about  fifteen  minutes. 
An  invention,  therefore,  whidb  renders  naval  engagements  more  decisive,  is 
certainly  wor^y  of  praise. 

There  is  one  application  of  which  this  shell  is  susceptible,  and  which  de- 
serves notice.  In  our  Lidian  wars  our  troops  are  much  harassed  by  the 
enemy's  elephants.  These  animals  canry  huge  baskets  on  their  backs,  which 
contain,  ten,  fifteen,  and  sometimes  thirty  armed  men.  They  are  all  but*  in- 
destructible. As  many  as  thirty  rounds  of  shot  will  scarcely  disable  them ;  and 
Ghuny,  the  celebrated  elephant  of  Exeter-change,  was  not  dispatched  before  a 
number  of  soldiers  had  fired  about  ninety  shots  into  him.  One  of  Mr.  Macin- 
tosh's sheUs,  exploded  by  the  fuse  leading  from  the  propelling  charge^  would 
certainly  suffice  to  dispatch  any  of  these  moving  forts. 

Another  combination — the  ^repeating"  fire-arm  —  is  represented  in  fig.  2 
applied  to  a  piece  of  ordnance,  but  equally  applicable  for  small  fire-arms.  Here 
the  shot  and  the  expanding  wad  are  both  penorated,  as  shown  at  ^  A.  A  cart- 
ridge containing  a  certain  number  of  these  shots,  with  their  wads  and  charges 
complete,  forming  one  cartridge,  is  dropped  into  the  f^,  &nd  rammed  home, 
as  shown  in  the  figure.  In  mat  position,  the  charge  s  of  the  last  shot  comes 
immediately  under  the  vent^',  which  being  pridked,  primed,  and  fired,  discharges 
its  shot^  and  ignites  the  fuse-composition  with  which  the  perforation  in  the  ball 
and  wad  immediately  behind  it  is  filled.  This  fire  communicates  with  the  charge 
of  that  ball,  and  it  is  fired.  Thus,  in  succession,  the  whole  are  fired,  at  one 
loading,  priming,  and  adjustment.  The  figure  shows  how  readily  guns  on  the 
existin^^  construction  may  be  converted  to  this  new  arrangement,  or  vice  vertd* 

It  is  important  to  observe  in  passing,  that  in  order  to  prevent  the  degranula- 
tion  of  the  powder  on  the  outside  of  the  charge  from  internal  pressure  before 
combustion,  the  inventor  proposes  to  introduce  a  perforated  tube  longitudinally, 
and  in  the  middle  of  the  charge.  This  will  protect  the  outside  powder  from 
undue  pressure,  without  intercepting  the  fire,  and,  at  the  luime  time,  it  wiU  be 
itself  a    •' 
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Mr.  Madntoeh  has  a  gun  also  for  firing  under  water  in  close  action.  The 
great  feature  of  this  contriyance  is  a  conical  sheet  of  vulcanised  India-rubb^, 
openinff  outwards  in  the  thickness  of  the  vessel's  side,  where  a  hole  has  been 
made  lor  the  shot  to  pass.  Immediately  the  shot  has  been  fired,  the  cone  opens 
at  the  apex  to  allow  it  to  escape  ;  and  this  having  taken  place,  it  instantly  col- 
lapses witiiout  admitting  the  water.  Experiment  shows  clearly  that  shot  can 
be  effectively  delivered  under  water  for  snort  distances,  and  a  lateral  explosion 
shell  fired  mto  a  ship's  side,  below  the  plane  of  flotation,  would  at  once  be 
dedaive. 

The  following  figures  will  convey  an  exact  idea  of  the  figure,  chaise,  and  per- 
formance of  a  3^  inch  lateral  explosion  shell.  Its  length  is  5^  inches,  and  the 
diameter  of  the  tye-bar,  or  thin  part  of  the  spindle,  1^  inches.  The  bursting 
charge  contained  in  it  is  1^  lbs.,  and  total  weight  of  the  missile  7  lbs.  2  oz.  The 
estimated  force  necessary  to  tear  the  spindle  asunder  by  extension  is  80,000  lbs. ; 
which  latter  quantity  also  represents  the  lateral  rending  force  of  the  explosion. 

In  small  arms,  the  musket -shell  on  the  same  principle  has  a  diameter  of 
five-eighths  of  an  inch,  and  is  If  inches  long.  With  a  driving  charge  of  144 
grains,  a  .penetration  of  3^  inches  has  been  obtained  at  a  distance  of  6  yards, 
mto  a  blo^  of  English  oak.  The  bursting  charge  is  2^  drachms,  and  this  shell 
has  torn  asunder  a  block  of  English  oak  14  inches  in  dLsoneter. 
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GoNsmsRABLB  attention  has  been 
bestowed  during  the  past  week  upon  a 
series  of  experiments  with  Captain 
Shrapnel's  ore  -  crushing  apparatus, 
performed  at  the  foundry  of  the  Messrs. 
Ulover,  of  168,  Drury-lane,  Engineers 
to  the  JBoard  of  Ordnance.  The  result 
of  these  trials  tends  to  establish  the 
efilciencv  of  the  invention  for  operating 
on  the  hardest  mineral  matters  with 
rapidity  and  economy,  on  a  large  scale 
of  working.  For  the  mechanicci  reduc- 


tion of  the  ordinary  auriferous  quartz 
— ^to  which  purpose  the  invention  is 
mainly  directed — it  seems  well  adapted ; 
the  stone  being  immediately  brought 
to  the  state  of  an  almost  impalpable 
powder,  containin^^,  however,  a  few 
small  bits  which,  if  necessary,  can  be 
operated  upon  anew. 

The  general  nature  of  the  invention 
will  be  readily  understood  from  the 
accompanying  figure.  It  consists  of  a 
chamber  about  ten  feet  long,  eight  feet 


high,  and  six  feet  wide,  the  back  of 
which  is  made  of  inch  and  a  half 
wrought- iron,  and  sides  of  sheet-iron. 
These  are  tmited  in  the  ordinary 
way  by  punching  and  riveting,  and 
the  back  plate  is  stiffened  exter- 
nally by  diagonal  ribs  and  the  struts 
shown  m  the  figure.    The  whole  rests 


upon  a  framed  timber-bed,  which  is 
continued  in  front  for  the  purpose  of 
receiving  an  iron  rail-track,  upon  whicdi 
the  gun  in  the  figure  can  traverse.  In 
point  of  principle, this  is  nearly  all  that 
IS  essential  to  the  working  of  the  appar 
ratus ;  though  its  perfect  application 
for  practical  purposes  introduces  a  fem 
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detailB,  flome  of  which  we  shall  notice. 
The  operation  of  the  apparatus  is  as 
follows : — ^The  gun  being  charged  with 
powder,  and  a  wad  rammed  down  upon 
it^    a  charge  of   the  ore,    previously 
broken  into  bits  sufficiently  small  for 
the  bore,  is  rammed  down  upon  the 
wad,  and  secured  by  another.    It  is 
now  moved    forward   u|)on  the   rails 
against  the  front  of  the  chamber,  where 
a  circular  hole,  of  a  diameter  rather 
larger  than  that  of  the  muzzle  of  the 
piece,  is  cut  to  receive  it.    The  muzzle 
being  just  introduced  within  the  thick- 
ness of  the  plate,  the  piece  is  primed 
and  fired,  when  the  charge  is  projected 
against  the  stout  plate  at  the  back  of 
the  chamber,  with  the  entire  expansive 
force  of  the  explosion.    To  relieve  the 
sides  of  the  chamber  from  the  concus- 
sion they  would  sustain  by  the  sudden 
and  forcible  injection  of  expanded  air,, 
the  roof  is  formed  in  doors,  which  are 
hinged  upon  lines  parallel  to  its  width, 
one  arrangement  of   which    is    indi- 
cated   in    the    figure  by  the    dotted 
lines.      Upon    the    explosion    taking 
place,  these  doors  are  suddenly  lifted, 
and  so   act  as    safety  -  valves,    after 
which  they  immediately  fall.    In  prac- 
tice, these  doors    would  be    overlaid 
with  chains,  or  otherwise  limited   in 
their  motion  about  their  hinges.    The 
gun  now  recoils  upon  tho  rails,  one  or 
more  of  the  doors  m  the  roof  is  opened, 
and  a  door  in  the  front  wall,  which 
contains  the  perforation  for  the  muzzle. 
In  this  state  of  the  chamber  it  may  be 
entered,  if  necessary,  to  remove  the 
debris.    It  would  be  provided  in  prac- 
tice with  a  false  bottom  perforated  to 
the  minimum  size  of  the  broken  par- 
ticles available  for  the  subsequent  pro- 
cesses. A  drawer  underneath  this  would 
be  withdrawn  at  convenient  intervals, 
with  the  ore  in  a  sufficiently  minute 
state  of  reduction,  while  the    debris, 
kept  back  by  the  perforated  bottom, 
would  be  collected,  and  returned  into 
the  gun,  where  they  would  very  con- 
veniently fill  up  the  interstices  between 
the  larger  pieces,  and  contribute  to  im- 
prove the  result  obtained.    The  final 
operation  of  separating  is  performed  by 
a  gentle    blast,    which  winnows  the 
lighter,  and  allows  the  heavier  metallic 
particles  to  fidl. 
The  fomi  of  the  i^paratuB  which  we 


saw  in  operation  at  Messrs.  Glower's 
on  Tuesday  last,  though  merely  in- 
tended to  affi>rd  a  rough  approxima- 
tion to  the  results  that  would  be  ob- 
tained with  a  perfect  adaptation  of 
parts,  and  an  adjustment  of  the  charffes 
founded  upon  experience,  afforded 
abundant  promise  of  the  practical  effi- 
ciency of  the  invention.  Masses  of 
Galifomian  quartz  were  reduced  with- 
out the  silgntest  difficulty,  the  entire 
charge,  scarcely  with  any  diminution, 
being  acted  upon.  The  hardest  Abei^ 
deen  granite,  which  we  believe  has  not 
yet  been  broken  in  any  of  the  stamps 
or  ore-crushers,  yielding  equally  with 
less  obdurate  materials,  and  being  re- 
duced into  a  fine  powder,  which  would 
require  but  small  preparation  to  be- 
come available  at  once  in  an  ele^nt 
branch  of  the  decorative  arts — ^the  mii- 
tation  of  stones  by  mineral  papers. 
The  granite  pillars  of  the  hall  of  Fish- 
mongers'-hall  are  said  to  have  cost  300/. 
each.  They  might  be  produced  by  this 
method,  with  equal  effect  to  the  eye,  at 
as  many  sixpences.  Ironstone  and  cop- 
per-ore were  similarly  reduced  ;  and 
some  specimens  of  the  latter  from  Corn- 
wall and  Wales,  which  were  operated 
upon,  especially  elicited  the  approba- 
tion of  several  raining  gentlemen  who 
were  present  on  the  occasion. 

To  economise  time,  several  guns  could 
be  mounted  upon  a  turn-table,  or  there 
mi^ht  be  more  than  one  pair  of  rails, 
ana  each  pair  might  branch  off  into  two, 
furnished  at  their  intersection  with 
spring-switches  ;  which  latter  arrange- 
ment, when  one  gun  had  recoiled  along 
one  branch,  would  allow  another  gun 
upon  the  other  branch  to  pass  through 
to  its  position  for  work. 

In  the  present  state-  of  the  me- 
tallurgical arts,  it  would  be  difficult 
to  say  to  what  purpose  this  process 
might  not  be  applicable,  and  it  is  ex- 
tremely probable  that  in  our  iron  and 
copper  districts  we  shall  soon  be  finding 
it  playing  a  conspicuous  part  As  re- 
gards the  crushing  of  quartz,  it  has 
this  decided  advantage  over  those  ar- 
rangements which  depend  upon  ordi- 
nary mechanical  action,  that  no  ma- 
chine can  stand  the  rugged  nature  of 
rock-crystal,  or  silicum. 

Its  saving  in  working,  independ- 
ently of  all  considerations  of  facility 
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of  muiipalAtioii,  may  be  set  down 
moderatelj  at  50  per  cent. ;  while  the 
stimnlas  it  will  give  to  mining  opera- 
tions in  general,  by  rendering  expensive 
machinery  unnecessary,  cannot  well  be 
estimated.  In  the  gold  colonies,  it  will 
prove  of  great  value  to  miners.  Water 
la,  in  general,  extremely  scarce  with- 
in a  convenient  distance  of  the  dig- 
gings to  work  the  machinery ;  and  to 
transport  ponderous  structures  across 
those  unprepared  and  rugged  regions, 
is  attended  with  costs  and  difficulties 
of  a  nature  to  deter  the  most  enterpris- 
ing. For  a  cost  of  from  300/.  to  400/., 
an  apparatus  on  Captain  Shrapnel's 
principle  can  be  procured,  which  pos- 
sesses the  advantages  of  being  small 
in  bulk,  easily  moveable,  and  always 
ready  for  immediate  use.  Served  hy 
two  men,  it  is  capable  of  reducing 
from  30  to  40  tons  of  quartz  per  day, 
without  having  recourse  to  water;  and 
there  is  this  collateral  advantage — ^not 
to  be  despised  in  the  rude  state  of  so- 
ciety prevalent  in  the  communities  of 
the  diggings — ^thatthe  chamber  admits 
of  being  converted  into  a  temporary 
garrison  for  the  defence  of  the  party, 
or  company,  using  it. 

Captain  Shrapnel,  the  author  of  the 
present  invention,  is  the  son  of  the 
celebrated  Geneml  Shrapnel,  whose 
name  will  always  live  in  the  history  of 
British  military  art.  By  this  new  re- 
source he  may  probably  contribute  as 
much  to  the  perfection  of  some  of  the 
most  important  of  the  arts  of  peace, 
as  his  illustrious  father  has  done  to 
those  of  war. 

MACHINE   TOOLS   FOK 
AUSTRALIA. 

The  Oold-fieldfl  of  Austrftlia  have  already 
griven  much  employment  to  manufacturers 
in  the  mother  country  ,have  thereby  increased 
its  wealth,  and  have  afforded  much  additional 
employment  to  our  mechanics.  There  is, 
however,  one  branch  of  mechanism  that  has 
been  entirely  neglected,  although  the  ftir- 
nishing  their  products  to  the  antipodes  could 
not  fail  of  becoming  eminently  lucrative  to 
onr  machine-makers,  and,  at  the  same  time, 
in  a  very  high  degree  beneficial  to  Austra- 
lia— namely,  the  providing  it  with  machine- 
tools. 

Professor  Willis  in  his  Exhibition  Lec- 
ture, informs  us  that  "In  America  a  variety 
of  contrivaacea  are  employed  in  workshops 


to  facilitate  and  give  precision  to  ordinary 
operations, — ^as,  for  example,  the  foot-mor- 
tising machine  for  wood."  The  inhabitants 
of  the  United  States  have  doubtless  been 
excited  to  the  extensive  introduction  of  such 
tools  by  the  great  demand  in  that  country 
for  labour  in  agricultural  pursuits ;  and  if 
this  be  so,  how  much  more  influence  might 
it  be  expected  to  have  in  Australia,  where 
the  gold-fields  have  withdrawn  so  many 
thousands  from  their  former  pursuits; 
where,  in  consequence,  a  carpenter  is  paid 
the  enormous  wage  of  20s.  a  day,  and  even 
a  common  labourer  10«.  ?  Now,  by  means 
of  machine-tools,  the  carpenter  might  put 
out  of  hand,  perhaps,  half  a  dozen  times  as 
much  work  as  he  could  do  without  them ; 
besides  which,  they  would  enable  the  com- 
mon labourer  to  prepare  wood  and  metal,  so 
that  skilled  work  would  only  be  required 
for  putting  together  the  several  parts  of  an 
article  after  they  had  been  prepared  by 
machine-tools. 

Machine-tools — it  has  already  been  re- 
peatedly said  in  the  Mechanict*  Magazine-'-^ 
are  applicable  to  a  great  variety  of  operations 
in  working  wood,  for  example,  to  cutting  it 
to  different  breadths  and  lengths,  and  at  any 
given  angle,  to  rebating,  morticing,  cut- 
ting  tenons,  dove-tailing,  boring,  &o.,  &c. 
Few,  if  any,  new  inventions  would  be  re- 
quired for  the  fabrication  of  very  many  use- 
ful machine-tools,  since  a  reference  to  Ben- 
tham'B  patents  of  1791  and  1793,  would 
alone  suffice  to  any  machinist  for  its  direc- 
tion in  regard  to  many  of  the  engines  in 
question.  The  latter  patent,  besides  its 
having  appeared  in  the  Repertory,  has  lately 
been  priQted  by  the  liberality  of  R.  Prosser, 
Esq.,  of  Birmingham,  and  by  his  favour 
copies  of  it  may  be  there  obtained  at  the 
very  low  price  of  a  few  pence.  The  article, 
"  Good  Tools,  and  good  Materials,"  in  No. 
1498  of  the  Mecfuinics*  Magazine,  may  also 
be  consulted. 

There  are  said  to  be  already  saw-mills  in 
Australia ;  and,  doubtless,  where  the  labour 
of  man  is  so  difficult  of  obtainment,  brule 
force  would  soon  be  employed  to  work  ma- 
chine-tools. A  donkey  would  suffice  for 
giving  motion  to  small  ones ;  works  on  a 
larger  soale  would  require  the  force  of  the 
ox  or  the  cow,  both  of  which  are  employed 
for  analogous  purposes  in  Russia.  But 
still  the  mother  country  would  be  looked  to 
for  the  machines  themselves,  and  thus  an 
extensive  branch  of  industry  would  be  ob- 
tained for  our  manufacturers. 

It  might  well  answer  to  nut  some  of  the 
machine-tools  on  wheels,  wnereby  one  and 
the  same  tool  would  suffice  for  several  small 
workshops,  cutting  out  and  preparing  in 
eaoh  one,  during  a  day  or  a  week,  the  sere- 
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ral  materials  that  might  require  several  days 
or  weeks  to  put  together.  Why  not  move- 
able machine-tools  as  well  as  moveable 
steam-engines?  The  latter  were  first  in- 
vented for  use  in  Portsmouth  Dockyard; 
their  applicability  to  a  great  variety  of  tem- 

Sorary  uses  soon  caused  an  extensive  intro- 
uction  of  them  elsewhere ;  so  it  might  be 
with  moveable  machine-tools,  both  at  home 
and  abroad.  One  can  fancy  an  Australian 
carpenter  possessed  of  one  of  them,  going 
to  one  settler  after  another  in  a  newly- 
peppled  district,  and,  with  the  help  of  a 
common  labourer,  fabricating  cheaply, 
quickly,  accurately,  doors  and  windows  for 
the  hut,  and  many  an  interior  fitting  that 
would  not  otherwise  be  aspired  to.  Where 
wood  abounds,  and  roads  are  bad,  it  would 
be  easier  to  take  machine-tools  to  the  wood 
than  to  bring  the  wood  to  the  machine. 


TRIAL  TRIPS  OF  THE  "  BENGAL." 

The  new  gigantic  iron  screw  steam  ship 
Bengal,  intended  to  be  placed  on  the  South- 
ampton, Malta,  and  Alexandria  mail-packet 
station,  went  out  from  Southampton  on  a 
trial  trip  on  Saturday,  under  the  command 
of  Mr.  Black,  the  chief  officer.  A  large 
party  of  gentlemen  were  on  board,  among 
others,  Captain  Thornton  and  Messrs.  Ha- 
dow  and  James  Allan,  Directors  of  the 
Peninsular  and  Oriental  Steam  Company ; 
Captain  Austin,  C.B.,  R.N.,  Superintend- 
ent of  Packets  at  Southampton ;  Mr.  Wil- 
liam Maclean,  Secretary  of  the  Board  of 
Customs ;  Mr.  Powell,  Collector  of  Cus- 
toms at  Southampton ;  Lieutenant  J.  R. 
Engledue,  R.N.,  Superintendent,  and  Mr. 
Andrew  Lamb,  Engineer  in  Chief  of  the 
Peninsular  and  Oriental  Company. 

The  Bengal  is  a  beautifully-modelled 
steam  ship  of  2,400  tons  burden  and  470- 
horse  power,  recently  built  for  the  Company 
in  the  Clyde.  Some  idea  of  her  enormous 
dimensions  may  be  formed  when  it  is  stated 
that  the  hull  is  20  feet  longer  than  the  Great 
Britain,  and  that  to  walk  round  the  vessel 
on  the  main  deck,  a  distance  very  slightly 
under  one-eighth  of  a  mile  has  to  be  tra- 
versed. 

She  left^he  docks  at  10  a.m.,  and  rapidly 

steamed  towards  Stokes  Bay,  where,  after 

several  trials  of  her  speed  had  been  made, 

giving    the  following   results,   she*  passed 

through  the  fleet  at  Spithead  towards  the 

Nab    Light,   and   thence    through   Cowes 

Roads  to  Southampton : 

Ist  mile  run  in  5m.  40s.,  equal  to  10-315  knots. 
Snd  „       5m.   9b.,       „       11*650     «, 

3rd  M       5m.  S5s.,        „        10*746     „ 

giving  an  average  speed  on  the  three  runs 
of  10*904  knots,  equal  to  about  12^  statute 


milei  an  hour.  This  great  speed  for  a 
steamer  of  so  large  a  tonnage  in  proportion 
to  horse  power,  propelled  on  the  screw  prin- 
ciple, was  pronounced  by  the  professional 
gentlemen  on  board  to  be  very  satisfactory. 
The  draught  of  water  of  the  Bengal  during 
the  trial  was  15  feet  4  inches  forward,  and 
15  feet  8|  inches  aft.  Coals  on  board,  520 
tons ;  water,  35  tons.  The  engines,  which 
worked  most  admirably,  made  27  revolu- 
tions,  driving  the  screw  about  60  revolutions 
per  minute.  The  load  on  the  safety-valve 
was  12  lbs. ;  vacuum  in  the  condenser,  27 ; 
nominal  horse  power,  465, 

The  Bengal  will  be  the  first  screw  steam 
ship  ever  employed  on  the  main  line  of  the 
Indian  mail  service,  and  we  understand  the 
Directors  of  the  Peninsular  and  Oriental 
Company  have  the  power,  under  the  terms 
of  their  new  Admiralty  contract,  to  use 
either  paddle  or  screw  vessels,  provided  a 
certain  minimum  speed  of  10  knots  is  at- 
tained. 

On  Tuesday  the  Bengal  went  out  again 
for  an  official  trial  trip,  with  Messrs.  Mur- 
ray and  Luke,  the  Government  surveyors, 
on  board.  A  slight  improvement  in  speed 
over  the  previous  trial  was  realized,  an 
average  of  the  four  runs  without  canvas  at 
the  measured  mile  in  Stokes  Bay  giving 
11*123  knots,  equal  to  about  13  sUtute 
miles  per  hour.  The  engines  worked  very 
smoothly,  the  draught  of  water  of  the  Bengal 
being  15  feet  forward  and  16  feet  aft ;  coals 
on  board,  480  tons ;  water  in  tank,  40  tons ; 
and  about  20  tons  dead  weight.  The  Bengeil 
is  fitted  with  Lamb  and  Summers's  patent 
flue-boilers,  the  same  as  those  in  the  other 
vessels  of  the  Peninsular  and  Oriental  Com- 
pany. 

TRIAL  TRIP   OF  THE   "  AGAJdEM- 

NON." 

The  Agamemnon,  91,  screw  steam  ship, 
of  550-horse  power.  Captain  Sir  Thomas 
Maitland,  slipped  her  moorings  in  Sheer- 
ness  harbour,  at  7  a.m.  last  Thursday,  and 
proceeded  on  her  trial  trip  (drawing  24  feet 
3  inches  aft,  and  22  feet  forward)  down  as 
far  as  the  Mouse  Light  vessel  in  the  West 
Swin,  a  distance  (from  her  moorings)  of  11 
nautical  miles.  She  ran  six  trips  between 
the  Nore  Light  vessel  and  the  Mouse  Light 
vessel,  a  distance  of  7  J  miles — during  which 
time  she  was  compelled  to  ease  her  engines 
and  go  at  half  speed,  in  consequence  of  her 
passing  so  many  vessels  in  her  direct  course. 
She  anchored  at  the  Nore  at  1*30  p.m.  On 
each  trip  she  went  round  in  very  little  more 
than  her  own  length,  leaving  a  perfect  arc 
of  a  circle  with  her  displacement  of  water 
around  her.    She  steers  remarkably  easy. 
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She  has  to  receive  about  52  tons  of  powder 
and  shell  on  board,  which  will  be  stowed  in 
the  fore  magazine  and  shell-rooms.  Her 
trial  has  been  most  satisfactory  as  to  her 
speed  and  stability  of  machinery.  Not  the 
sughtest  derangement  took  place  in  her 
machinery  during  the  whole  time  of  her 
being  under  way,  except  in  consequence  of 
a  quantity  of  small  coals  collecting  at  the 
bottom  of  the  coal  bunker  delivery  shoots, 
produced  by  breaking  in  stowing  the  bun- 
kers,  the  result  of  which  was  the  small  run 
through  the  bars,  filled  the  ashpits,  thereby 
reducing  the  draught,  and  a  sufficient  quan- 
tity  of  steam  could  not  be  obtained  at  all 
times  to  keep  her  up  to  her  speed,  and 
under  these  circumstances,  the  following 
statement  will  show  what  she  has  done : 


Revolutions  Nautical      Oeogiaphlcal 

TtiU 

P« 

minute,    miles.             miles. 

Mo.  1 

••■ 

60 

...      0  82        ...        11 'SO 

Mo.  S 

••• 

604 

...      0-97        ...        11-47 

No.  J 

••• 

53 

...      9-74        ...        11-20 

Mo.  4 

»•« 

60} 

...    10-tO        ...        11*73 

Mo.  A 

••« 

60 

...    11*00        ...        12*65 

Mo.  e 

••• 

60 

...      9-40        ...        10-81 

making  an  average  rate,  in  nautical  miles, 
of  10*02,  and  in  geograpUcal  miles  of  1 1  *52, 
by  Massey's  patent  log. 

Her  maximum  rate,  by  the  common  log, 
was  at  the  rate  of  10*2  nautical  and  11*78 
geographical  miles,  and  minimum  9*8  nau- 
tiealand  11*27  geographical  miles. 


The  nautical  mile  being  6,075  feet,  and 
the  geographical  5,280  feet,  will  give  a  dif- 
ference of  795  feet ;  consequently,  10  nau- 
tical  miles  will  give  11*5  geographical  miles. 

The  force  of  the  wind  during  the  trial 
was  from  5  to  6,  fresh  and  strong  breeses, 
from  the  south-east,  and  steering  her  course 
down  toward  the  Mouse,  brought  it  broad 
on  her  starboard  bow  and  abaft  the  beam 
on  her  run  towards  the  Nore.  There  has 
not  been  any  trial  of  her  under  canvas.  She 
has  most  certainly  proved  her  steaming  qua- 
lities, under  the  disadvantages  before  stated, 
to  be  superior  to  any  man-of-war  steamer 
yet  produced  by  any  nation. 


SHIP-BUILDING  IN  SUNDERLAND 
AND  NEW  YORK. 

The  comparative  statistics  of  the  ship- 
building trades  of  Sunderland  and  New 
York  during  the  past  year  have  been  pub- 
lished. The  New  York  Journal  rf  Commerce 
gives  the  following  figures  of  the  trade  in 
that  city : — ^The  total  number  of  vessels  at 
present  on  the  stocks,  or  launched  during 
the  year  just  closed,  is  97,  aggregate  ton- 
nage, 78,  615  ;  and  of  this  amount  52,889 
have  been  launched,  and  21,276  remain  to 
be  launched.  The  vessels  may  be  classified 
as  follows : 


MA         u«—  Steam-boats, 

Steam-ships,      pttry-boats,  kc. 


Lannohed  . . . 
On  the  Stocks 


11 
5 


80 
12 

42 


Ships. 

10 
8 


18 


...  * 
•  •  •  • 


Other 

Vessels. 

18 
8 

21 


ToUl....  16 

The  following  is  a  comparison  of  five  years : 

Lsnnohed. 

1848 36,649 

1849 88,085 

1850 52,225 

1851 :...  65,521 

1852 52,889 

Including  the  vessels  on  the  stocks  on  the  1st  of  January,  1858,  the  Sunderland  papers 

give  the  following  Table  of  oomparison  : 

SuiTBxatairs. 
Vessels.  Tons. 

142       ....       56,645 

75       ....       85,414 


On  Stocks. 

Aggngete  tonnage. 

15,710 

52,859 

28,890 

61,965 

27,516 

79,741 

15,240 

80,761 

21,276 

78,615 

Lannohed 
Building., 


NSW  YOBX. 

Vessels.  Teas. 

69       ....       52,889 
28       ....       21,276 
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92,059 


97  78,615 

The  vessels  built  at  Sunderland  were  all  sailing  vessels.  Incidentally  it  may  be 
stated  that  the  total  number  of  vessels  arrived  at  New  York  in  1852  waa  8,882,  and  of  these 
1,018  were  British,  The  increase  of  the  BritUh  lately  has  been  very  great,  the  comparaUve 
n^ben  having  been  as  follows :         ^^^  ^  ^_^_  ^^^^^ 

661 

OiM 


1^0 
1851 
1852 


Total  Anivsls. 

8,487 
8,888 


8,882 


1,018 


ISO 
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THE  TRADES  OP  BIRMINGHAM. 

NoTwiTHBTANDiNO  the  high  prioe  of 
copper — and  it  it  likely  to  be  still  higher — 
almost  every  desoription  of  copper  and 
brass  manufaeture  is  brisk.  The  advance 
has  generally  been  at  least  20  per  cent 
There  is  a  great  demand  for  brass  wire,  and 
aooording  to  the  statements  of  all  the  prin- 
cipal firms  there  has  been  as  jret  but  a  small 
reduction  of  demand. 

The  edge-tool  trade  is  very  busy,  and  the 
manufacture  of  hollow  ware  in  the  neigh- 
bourhood of  West  Bromwich  was  never 
more  thriving.  The  small  makers,  espe- 
cially of  saddlers'  ironmongery,  suffer,  how- 
ever, by  the  price  of  iron.  They  cannot 
move  the  merchants  and  factors  to  a  corre- 
sponding extent.  In  this  particular  the 
great  firms  of  the  district  who  are  able  to 
coatraot  for  their  iron  in  large  quantities 
have  a  oonaiderable  advantage  over  the 
smaller  men. 

In  the  tin-market  there  has  not  been  any 
additional  advanoe,  but  there  has  been  no 
reduction  upon  the  recent  advances,  and  the 
'maaufaeturers  are,  in  many  instances,  work- 
ing at  a  loss,  unable  to  realise  the  extra 
priees  rendered  necessary  by  the  dearncss 
of  the  raw  materiaL  The  iron  trade  re- 
mains flrra»  but  no  one  believes  that  the 
masters  can  maintain  existing  prices  for 
any  length  of  time. 

Amongst  recent  inventions  in  operation 
here  may  be  noticed  an  ingenious  machine 
for  cutting  corks,  made  by  Mr.  Knight, 
from  the  patented  drawings  of  a  London 
house.  The  first  machine,  which  is  calcu- 
lated to  cut  as  many  corks  as  eight  pairs  of 
hands,  was  forwarded  from  here  on  Thurs- 
day evening  last,  to  Mr.  J.  W.  Russett,  of 
Birchin-lane.  This  invention  will  effect  a 
great  change  in  the  trade  of  cork-cutting. 


THE  IRON  TRADE. 

Birminghtnm* — There  is  little  new  to  be 
said  with  respect  to  the  staple  trade  of  South 
Staffordshire  and  the  a4jacent  districts.  The 
best  qualities  of  iron,  such  as  H.  B.,  are 
fetching  the  high  prices  fixed  at  quarter, 
day,  but  there  are  makers,  and  always  were, 
who  are  taking  orders  at  lower  figures.  It 
is  stated  that  there  are  considerable  orders 
at  the  works  for  plates  and  rails  for  North 
America,  but  if  the  last  accounts  be  correct, 
high  prices  are  beginning  to  produce  their 
natural  consequences.  American  corre- 
spondence, both  public  and  private,  proves 
what  had  already  been  foreseen,  that  exor- 
bitant rates  are  giving  a  stimulus  to  manu- 
&cturiiig  energy  which,  sooner  or  later, 
must  operate  injuriously  upon  British  in- 
terests.  The  official  reports  show  that  while 


America  produced  no  mote  than  18,000  tons 
of  rails  in  1852,  not  less  than  S00,000  tons 
were  imported  from  this  country  in  the 
same  year.  This,  we  are  informed,  is  fast 
being  reversed.  One  iron  company,  the 
Montour,  has  contracted  for  20,000  tons 
with  a  railway  company,  to  be  delivered 
within  the  year ;  the  same  works  were  mak- 
ing 5,000  tons  for  another  railway ;  the  pro- 
duction of  that  one  company  for  these  orders 
exceeding  by  more  than  one-third  the  whole 
produce  of  the  States  last  year.  These 
facts,  given  upon  undeniable  authority, 
ought  to  operate  as  a  warning  to  iron, 
masters  in  this  country  against  the  exaction 
of  exorbitant  rates  such  as  those  now  in 
force.  The  price  quoted  for  hot  blast  mine 
pigs  is  5L  lOs.,  13/.  for  plates,  and  11/.  for 
bars  and  rods. 

The  accounts  from  America,  coupled  with 
the  downward  tendency  in  Liverpool  and 
Glasgow,  evidently  point  to  a  speedy 
change  in  the  price  of  iron.  Nor  wUl  the 
accounts  received  from  Ireland  tend  to  con- 
firm present  prices  here.  It  appears  that  a 
most  important  discovery  of  iron  has  been 
made  vrithin  the  last  few  days  in  the  county 
of  Waterford,  between  Gurraghmore  and 
Garrickbeg,  and  already  miners  are  at  work, 
and  hopes  are  entertained  that  the  yield  will 
prove  productive.  The  preliminary  opera* 
tions  have  been  undertaken  by  an  English 
mining  company,  at  the  head  of  which  is 
said  to  be  Baron  Rothschild.  The  district, 
it  is  believed,  contains  a  vast  quantity  of 
iron,  and  the  result  of  the  experiment  just 
made  is  very  satisfactory. 

Glatgow  Pig  Jrm-marketf — GloMgow,  Feb. 
5. — The  downward  movement  in  the  value 
of  pig  iron,  noticed  last  week,  has  continued 
without  a  check  during  this — warrants  for 
mixed  numbers,  which  on  Saturday  last 
were  quoted  at  61s.,  having  been  sold  yes- 
terday at  58s.  To-day  a  panio  prevailed 
here,  and  sales  were  made  to  some  extent  at 
55s.  6d.,  early  cash,  after  which  the  market 
appeared  relieved ;  but,  although  there  wa« 
nothing  pressed,  little  or  no  disposition  was 
evinced  to  purchase. 

America. — By  the  Gunard  steamer  Arabia, 
which  arrived  in  the  Mersey  on  Sunday 
evening,  with  advices  from  New  York  to 
the  27th  ult,  we  learn  that  Scotch  pig  iron 
held  for  87  dollars  50  cents.,  six  months. 
Sales  were,  however,  restricted  to  small  lots 
for  inmnediate  use. 


INSTITUTION    OF   GIVIL 
ENGINEERS. 

The  ordinary  weekly  meeting  of  the  In- 
stitution was  held  on  Tuesday  evening  last, 
James  Simpson,  Esq.,  Vice-president,  in 
the  chairi 
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The  eTening  was  entirely  devoted  to  the 
dtscussion  of  Mr.  Joshua  Riehardson's 
Paper,  "Onthe  Pneumatics  of  Mines."  The 
discussion  fras  commenced  by  alluding  to 
the  very  diifisrent  condition  of  the  ventila- 
tion in  the  nines  and  collieries  of  the  various 
districts  of  Great  Britain.  Some  having 
humane  proprietors,  educated  engineers,  and 
intelligent  overlookers,  by  whom  all  seien- 
ti£c  and  practioal  knowledge  was  brought  to 
bear  on  the  question;  whilst  others  were 
worked  by  men,  who  eared  little  for  any- 
thing beyond  mere  gain,  and  went  on  with- 
out other  supervision  than  that  of  the  most 
ignorant  overmen,  by  whom  matters  were 
ulowed  to  fall  into  a  bad  state,  the  whole 
being  entirely  dependent  on  "  natural  venti- 
lation," by  which  was  meant  merely  sinking 
two  pits,  one  of  which  was  intended  for  the 
down-cast,  and  the  other  for  the  up-cast, 
the  motion  of  the  air  being  determined  only 
by  the  difference  of  temperature  of  the  two 
shafts.  If  these  two  shafts  were  compared, 
it  would  be  admitted  that  some  degree, 
either  of  Government  or  other  inspection 
was  necessary. 

The  quantities  of  atmospheric  air  neces- 
sary for  the  healthftil  condition  of  mines, 
under  various  circumstances,  were  then 
given,  as  being  in  round  numbers  100  cubic 
feet  per  man  per  minute,  for  mines  free 
from  deleterious  gases,  up  to  as  much  as 
500  or  even  600  cubic  feet  in  very  fiery  and 
bad  mines. 

The  various  means  of  forcing  air  into  and 
exhausting  air  from  mines  were  then  ex- 
plained— more  particularly  touching  on  the 
"  Water-blast"  used  in  the  Hartz  Mountains 
and  in  Belgium,  by  which  it  appeared  long 
galleries  were  very  rapidly  cleared,  even  of 
powder  smoke.  Gumey*s  steam  jet  and 
StruTe*B  aSrometer,  Combe's  curved  arm 
fan,  the  pneumatic  screw,  and  the  ordinary 
exhausting  or  rarifying  furnace,  were  com- 
pared ;  and  it  was  contended,  that  though 
the  furnace  was  the  simplest  system, 'there 
were  occasions  when,  from  its  action  not 
being  suseeptible  of  acceleration,  it  would 
be  ineffective  in  rapidly  clearing  a  mine 
after  an  explosion ;  whereas,  by  increasing 
the  velocity  of  Struve's  aerometer,  its  active 
power  would  be  rendered  so  much  more 
effective,  that  the  mine  would  be  immediately 
cleared,  even  in  spite  of  the  destruction  of 
the  brattice,  or  of  the  gallery  doors.  The 
accident  at  the  Middle  Dyf&yn  Colliery, 
caused  by  the  explosion  of  the  gas  at  the 
exhausting  furnace,  was  explained  to  have 
arisen,  most  probably,  from  the  introduction 
of  such  a  large  quantity  of  atmospheric  air, 
as  brought  the  air  in  the  mine  to  its  most 
explosive  condition.  This  most  frequently 
occQixed  in  new  mines,  and  where,  gene- 
rally, every  MtentioA  was  paid  to  copious 
ventilation. 


Constant  attention  to  the  indications  of 
the  barometer  was  enforced,  as  the  best 
mode  of  avoiding  accident;  and  it  was 
shown,  that  however  well  anemometers  might 
be  constructed,  it  was  necessary  to  make  an 
allowance  for  friction,  and  to  have  them 
well  compared  and  regulated,  before  trust- 
inffto  them. 

The  existence  of  a  condition  of  "  natural 
ventilation"  was  strongly  contested.  It 
was  urged  that  sueh  a  state  was  not  compa- 
tible with  any  security,  as  the  diffisrence  be- 
tween the  columns  must  depend  on  the  de-^ 
terioration  of  the  air  in  the  mine,  by  the 
breath  and  the  animal  exudations  of  the 
men,  and  other  causes;  the  current  must 
become  sluggish  at  night,  when  the  mine 
was  not  working,  the  course  of  ventilation 
might  suddenly  change  with  the  direction 
of  the  wind,  and  all  the  ventilating  arrange- 
ments would  be  rendered  of  non-effect 

It  was  contended,  that  Government  in- 
spection, to  be  really  usefUl,  shpuld  be 
applied  to  giving  information  to  the  proprie- 
tors and  overlookers,  and  obserring  whether 
the  best-known  means  were  adopted  for  the 
prevention  of  accidents  and  for  saving  life, 
when  they  did  occur.  All  the  rest  might 
be  safely  left  to  those  men,  who,  having  em- 
barked large  capitals  in  the  undertakings, 
would  embrace  the  best  methods  of  making 
their  speculations  profitable,  even  supposing 
them  not  to  be  animated  by  any  higher 
object. 

Attention  was  directed  to  the  Institute  of 
Mining  Engineers,  recently  established  at 
Newcastle-on-Tyne,  under  the  presidency  of 
Mr.  Nicholas  Wood  ^M.  Inst  C.E.) ;  and  it 
v^as  hoped,  that  by  its  means,  knowledge 
might  be  more  extensively  spread  among 
that  valuable  class,  the  overmen  of  the 
North,  whose  practical  skill  only  required 
to  be  allied  to  a  little  more  scientific  know- 
ledge,  to  render  them  a  most  usefVil  class, 
whence  to  draw  the  overmen  for  other  dis- 
tricts, where  there  was  still  a  lamentable  de- 
ficiency of  knowledge  and  practical  skill. 

The  following  Paper  was  announced  to  be 
read  at  the  Meeting  on  Tuesday,  February 
l^lth,  *'0n  the  use  of  Heated  Air  as  i 
Motive  Power."     By  Mr,  C.  B.  Cheverton. 

JUDICIAL    COMMITTEE    OF    THE 
PRIVY  COUNCIL.'-Feb.  8. 

Extension    ov    Hbath's    Patent    foe 

Steel. 

The  Members  of  the  Council  present, 
were  the  Lord  Chief  Justice,  Sir  John  Jervis, 
Sir  J.  Patteson,  the  Judge  of  the  Admiralty 
Court,  and  Sir  Edward  Ryan. 

Mr.  Webster  appeared  for  the  petitioner  ; 
Sir  F.  Thesiger,  Mr.  T.  Jones,  and  Mr. 
Deighton  represented  the  opponent  of  the 
patentee,  Mr.  Henry  TJnwin. 
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In  the  month  of  April,  in  the  year 
1889,  Mr.  J.  M.  Heath  obtained  a  patent 
for  the  improvement  of  the  manufacture 
of  steel ;  and  this  was  an  application, 
which  was  made  by  the  widow  of  the 
deceased,  for  the  extension  of  the  term 
for  which  the  patent  was  granted.  The 
disoovery  of  the  patentee  consisted  in  intro- 
duoing  carburet  of  manganese  in  converting 
iron  into  steel.  According  to  the  state- 
ments, the  result  of  this  invention  was  that 
English  iron  was  rendered  nearly  as  ser- 
viceable as  the  best  Swedish,  and  the  price 
was  reduced  about  one  half,  and  a  great 
saving  was  also  effected  in  what  was  termed 
waste,  or  scrap.  The  patentee  discovered 
that,  by  introducing  into  the  crucible  at 
the  time  the  cast  steel  was  at  a  given  tem- 
perature, a  composition  of  manganese  and 
carbonaceous  matter,  an  efiect  was  produced 
similar  to  that  which  was  caused  by  the 
introduction  of  carbonate  of  manganese. 
By  this  discovery  a  great  reduction  in  the 
manufacture  of  the  article  was  effected. 
Oxide  of  manganese  was  known  to  have 
efibcted  a  beneficial  infiuence  on  cast  steel, 
but  it  riddled  the  crucibles,  and  the  fused 
metal  escaped  into  the  furnace.  By  the  use 
of  the  patentee's  composition  this  incon- 
venience was  entirely  obviated.  It  was 
urged,  on  the  part  of  the  petitioner,  that, 
before  this  patent  was  obtained,  the  best 
cutlery  could  only  be  manufactured  from 
sheer  steel,  as  it  was  not  possible  to  weld 
oast  steel  with  iron. 

On  the  former  hearing,  which  took  place 
on  Tuesday  last,  Mr.  C.  Atkinson,  of  Atter- 
cliffe ;  Mr  Came,  of  Sheffield  ;  Mr.  Brand, 
Professor  of  Chemistry  at  the  Mint ;  Dr. 
Ure,  and  Mr.  Waddington,  Lecturer  at 
King's  College,  were  called  to  support  the 
statement  which  was  made  on  behalf  of  the 
petitioner. 

It  was  contended  on  behalf  of  the  oppo- 
nent  of  the  petition,  that  after  the  patent 
had  been  granted  to  the  petitioner,  it  was 
discovered  that  a  result  similar  to  that  pro- 
duced by  this  patent  would  be  effected  at  a 
less  cost  by  introdticing  oxide  of  manganese 
and  carbonaceous  matter,  instead  of  car- 
buret of  manganese  into  the  crucible  with 
the  iron.  The  patent  was  described  in  the 
specification  to  be  "  the  use  of  carbonate  of 
manganese  in  any  process  in  which  iron  is 
converted  into  steel,"  and  the  process  was 
described  to  be  the  introduction  of  broken 
steel,  or  malleable  iron  and  carbonaceous 
matter  into  a  crucible,  along  with  2  or  3 
per  cent,  of  their  weight  of  carburet  of 
manganese.  The  opponents  to  the  petition 
made  all  of  this  new  process,  and  by  that 
means  the  oxide  of  manganese  and  the 
earbonaceous  matt^  combined  together, 
and  formed  a  carburet  of  manganese.  Sub- 
sequently,  by  tiie  same  process,  but  at  a 


higher  temperature,  the  carburet  combined 
with  the  steel,  and  produced  the  desired 
result  If  the  petitioner  had  been  aware  of 
this  cheaper  method,  it  was  urged  that  it 
ought  to  have  been  set  forth  in  the  speci- 
fication. 

The  case  was  acyourned  in  order  that  the 
petitioner  might  have  an  opportunity  of 
bringing  before  the  Council  the  accounts 
of  the  profit  and  loss  of  the  patent 

Mrs.  Heath,  as  administratrix  to  her  late 
husband,  now  deposed  that  he  had  expended 
very  large  sums  of  money  in  making  expe- 
riments and  manufacturing  articles  of 
cutlery,  which  had  been  gpiven  away  to 
show  the  quality  of  the  steel ;  and  that 
200^  would  cover  all  his  receipts  from  the 
working  of  the  patent 

The  Slight  Hon.  Sir  Stephen  L.  Lushing- 
ton  pronounced  judgment  to  the  effect  that 
the  Council  were  of  opinion  that  not  only 
had  a  great  advantage  accrued  to  the  public 
by  the  introduction  of  this  invention,  but 
that  the  patentee  had  not  received  any 
remuneration  for  its  working.  Under*  these 
circumstances  the  Council  would  recom- 
mend to  her  Mijesty  that  there  should  be 
an  extension  of  this  patent  for  seven  years. 

Dr.  Lushington  said  their  Lordships 
were  of  opinion  that  the  invention  of  Mr. 
Heath  possessed  very  considerable  merit 
The  alteration  which  he  had  introduced  in 
the  employment  of  oxide  of  manganese  with 
carbonaceous  matter,  instead  of  carburet  of 
manganese,  did  not  materially  detract  from 
the  original  invention,  and  their  Lordships 
were  disposed  to  advise  Her  Msjesty  to 
continue  the  patent  for  seven  years.  Of 
course,  they,  in  so  doin^,  did  not  express 
any  opinion  on  the  validity  of  the  patent— 
a  question  now  pending  before  a  competent 
tribunaL  In  the  event  of  the  decision 
being  adverse  to  the  patent,  the  renewal 
will  fall  to  the  ground. 

Judgment  for  the  petitioner  accordingly. 


THE  CONICAL  FLOUR-MILL  COM- 
PANY. 

On  Wednesday  morning  last,  a  large 
party  of  engineering  gentlemen,  and  of 
others  engaged  in  an  extensive  way  of  busi- 
ness as  millers,  assembled  at  the  well-known 
flour-mills  of  the  Messrs.  Pavitt,  High- 
street,  Wapping,  to  witness  the  peribrmance 
of  two  milts  constructed  by  Mr.  Middleton 
on  the  principle  of  Westrup's  Patent  In 
the  same  establishment  are  seven  other  mills 
of  the  ordinary  construction,  and  the  trial 
of  relative  merits  was  between  the  two  coni- 
cal, and  the  most  effective  pair  of  the  fiLat 
mills.  The  result,  as  will  be  seen,  proved 
to  be  inunensely  in  iayour  of  the  conical 
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tystan ;  the  tommaxj  of  advantages  over  the 
present  system  being,  upon  the  most  mode- 
rate estimatSi  a  profit  of  upwards  of  one 
shilling  upon  every  quarter  of  grain,  while 
the  quality  of  the  article  produced,  accord- 
ing  to  the  opinion  of  experienced  bakers,  is 
lar  superior.  The  economy  of  this  new 
system  of  grinding  is  found  to  afiect  very 
sensibly  the  detail  of  operations  both  in  the 
mill  and  in  the  bake-house.  In  the  former, 
it  becomes  possible  to  grind  up  a  large 
portion  of  farinaceous  matter  now  rejected 
in  the  form  of  bran,  that  is,  to  exhaust  the 
husk  of  the  clavel  more  completely,  and 
therefore  to  yield  a  larger  quantity  of  pure 
ikrina.  In  the  latter,  the  tedious  but  criti- 
cal duty  of  watching  for  what  is  technically 
termed  '*the  sponge,"  or  rising  of  the 
dough,  is  auite  superseded.  At  present,  if 
this  be  neglected,  the  dough  falls  again  in 
the  oven,  and  the  bread  is  sold  at  a  reduced 
price,  which  is  a  serious  disadvantage. 

Under  the  conical  system  of  grinding,  in 
consequence  of  the  greater  proportion  of 
gluten  contained  in  the  mass,  the  acids  do 
not  escape  so  rapidly,  and  the  sponge  takes 
place  in  the  oven.  Upon  the  whole,  there 
IS  a  large  gain  to  the  public  ;  for  besides  a 
saving  in  fuel,  it  is  capable  of  Increasing 
the  bread  of  the  people  to  the  value  of 
2,460,4282.  a  year,  which,  at  6d.  per  loaf, 
would  give  them  81,857,120  more  quartern 
loaves  a  year. 

The  old  flat  flour-mill  ordinarily  con- 
sists of  a  lower  fixed  circular  stone,  and  an 
upper  revolving  one,  each  of  about  4  feet 
6  mches  in  diameter.  The  wheat  being 
introduced  through  an  aperture,  is  drawn 
in,  and  ground  Mtween  the  revolving  and 
the  fixed  drat§d  surfaces.  The  average 
weight  of  these  stones  is  about  14  cwt,  and 
it  Is  ordinarily  found  that  the  grinding  sur- 
face presented  is  so  extended,  as  to  render 
the  aelivery  of  the  flour  extremely  slow 
and  uncertain,  notwithstanding  the  great 
velocity  of  the  running-stone,  which  is 
genenUy  120  revolutions  per  minute.  The 
evil  arising  from  this  circumstance  is,  that 
the  flour,  finding  only  a  partial  escape, 
is  triturated  and  re-triturated,  to  the  great 
ultimate  iigury  of  the  meal. 

Some  idea  of  the  power  required  to  keep 
such  massive  machines  in  operation  may  be 
gathered  from  the  fact,  that  a  single  pair 
of  stones,  4  feet  in  diameter,  require  the 
power  of  a  four-horse  engine  to  maintain 
the  needful  speed.  This  enormous  power 
becomes  necessary,  in  consequence  of  the 
great  weight  of  the  "  top  stone,"  the  rapid 
rate  of  revolution,  and  the  very  large  amount 
of  firiction  produced  by  the  process  of  grind- 
ing so  glutinous  a  substance  as  meal  be- 
tween such  extended  surfaces. 

These  are  the  principal  objections  to  the 


old  fiat  mill  system  of  grinding,  which  has 
been  the  universal  one  in  use  in  all  parts  of 
the  kingdom  for  a  considerable  time ;  the 
only  variation  in  practice  consisting  in  the 
motive  power.  Most  commonly  steam  power 
is  employed,  but  when  the  locality  admits  of 
its  introduction,  the  cheaper,  and  more 
uniformly  certain  agent,  water,  has  been 
brought  into  action.  In  all  other  respects, 
the  mechanical  detail  of  the  system  has  been 
uniformly  the  same. 

The  "  conical"  mill  is  intended  to  obvi- 
ate these  defects,  and  a  very  few  remarks 
will  suffice  to  show  that  its  inventor  has 
not  only  detected  their  causes,  but  hss 
brought  into  operation  a  most  philosophic, 
and  therefore  successful  comoination  of 
grinding  and  separating  agencies,  in  which 
these  defects  have  disappeared  to  an  extent 
which  leaves  little  to  be  desired.  The 
beneficial  changes  effected  may  be  suc- 
cinctly enumerated.  First,  the  reduction 
of  the  weight  of  the  running-stone  firom 
14  cwt.  to  1^  cwt,  by  placing  it  beneath  in- 
stead of  upon  the  fixed  one;  second,  the 
reduction  of  the  size  of  Uie  stones  in  the 
proportion  of  3-34  to  1 ;  and  thirdly,  the 
giving  to  the  stones  a  new  form,  that  of  the 
frustum  of  a  cone.  The  advantage  of  les- 
sening the  diameter  and  weiffht  of  a  mass 
of  which  the  one  is  4  cwt.  and  the  other  14 
.cwt,  will  be  apparent,  when  it  is  considered 
that  its  effective  velocity  is  120  revolutions 
per  minute,  and  that  this  velocity  must  be 
sustained  against  the  enormous  firiction  of 
the  grinding  sur&ces.  The  altered  position 
of  the  running -stone  admits  of  a  much 
more  delicate  adjustment  of  the  opposing 
surfaces,  and  gives  to  the  miller  an  easy  and 
effective  control  over  the  most  important 
portion  of  his  operation.  The  conical  form 
facilitates  the  discharge  of  the  flour,  and 
obviates  the  clogging  and  overheating  of 
the  old  practice.  In  addition  to  these  ad- 
vantages,  by  a  judicious  modification  of  the 
ordinary  mode  of  dressing,  or  rather  by  a 
combination  of  the  miU  with  the  dressing- 
machine,  a  perfect  separation  of  the  flour 
from  the  bran  is  effected  at  the  moment  the 
grist  escapes  firom  the  stones.  The  bran 
still  remams  in  the  mill,  and  fidls  by  its 
own  gravity  to  a  second  pair  of  stones,  in 
all  respects  resembling  tnose  already  de- 
seribecL 

Both  pairs  of  stones  are  mounted  upon 
the  same  spindle,  and  of  course  impelled 
by  the  same  gearing.  The  operation  of 
the  lower  pair  need  not  be  described ;  they 
complete  the  process,  and  leave  nothing  un- 
converted into  flour  which  could  add  either 
to  the  weight  or  the  quality  of  the  loa£ 
In  considering  this  arrangement,  we  cannot 
fail  to  be  struck  with  the  analosy  subsistiBg 
between  it  and  that  which  we  observe  in  the 
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eonstruction  of  the  jaws  of  animals — a  cir- 
cumstance which  assures  us  of  its  philoso- 
phical superiority. 

There  were  three  trials  as  regarded  the 
old  system  and  the  new.  The  first  experi- 
ment on  the  old  mill  gave  a  discharge  of 
16  Ihs.  of  flour  in  5  minutes,  which  was 
equal  to  192  Ihs.  per  hour,  while  upon  the 
patent  mill,  there  was  a  discharge  of  SSJlhs. 
per  minute,  or  462  Ihs.  per  hour.  The  dif- 
ference, therefore,  on  that  exoeriment  was 
against  the  old  system  270  lbs.  per  hour. 
The  second  experiment  tried  was  even  more 
favourahle  as  regarded  the  new  system. 

Two  conical  mills,  worked  against  two  on 
the  flat  principle  for  an  hour,  ascertained 
exactly,  and  with  the  following  results : 

Conical  mill  (No.  1)  produced  8}  husheU. 
Do.  (No.  2)        „         71 

Flat  mill       (No.  1)        „         3 
Do.  (No,  2)        „         3 
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The  Pfineipks  and  Practice  cf  Linear  Per- 
epeetioe  dhetted  of  all  Difficulty.  By 
KicHARD  Abbott,  F.R.A.S.  Longman 
and  Co. 

To  insist  upon  the  paramount  importance 
of  the  study  of  perspective  drawing  at  the 
present  day,  when  the  liberal  arts  are  being 
pureued  with  a  vigour,  and  an  amount  of 
Bueoese,  long  unknown  in  this  country,  is 
wholly  unnecessary.    The  geometrical  difl5- 
culties  of  the  subject  have  undoubtedly 
operated  with  considerable  efieot  to  keep  it 
unduly  in  the  back  ground  as  an  element 
of  art-education,  and  henoe  too  much  has 
been  left  to  the  unaided  judgment  of  the 
eye ;  as  even  now  is  too  frequently  apparent, 
though  happily  in  less   revolting  degrees 
than  heretofore.    Thanks,  however,  to  the 
wide  difiusion  of  correct  ideas  of  t^ate,  and 
prini^iples  of  form,  and    to    the    univer- 
sally   accessible    facilities    now    afforded 
by  ft  cheap  and  excellent  literature,  there 
is  no   longer  any  reason  why  this  most 
necessary  sdenee  should  remain  unculti- 
vated ;  and  we  shall,  probably,  never  again 
incur  the  reproach  conveyed  in  Hogarth's 
bitter  satire  upon  the  artistic  productions  of 
his  own  time. 

The  work  before  us,  as  its  title  indicates, 
furnishes  the  student  with  the  £bw  main 
frmnp)m  of  •paratiim  whiok  aufiM  to  ob- 


tain  the  pertpeotive  projeetion  of  simple 
objects,  such  as  are  bounded  by  planes  or 
cylindrical  surfaces,  and  at  the  same  time  it 
lays  the  ground-work  in  the  mind  for  the 
1UU  apprehension  of  so  much  of  the  inter- 
section  of  planes  and  lines  as  is  necessary 
to  enable  the  reader  to  perceive  that  he  is 
endeavouring,    in   making    a    perspective 
drawing,  to  exhibit  upon  paper  the  inter- 
sections with  the  plane  of  the  picture  of 
the  planes  which  contain  the  visual  rays. 
Upon  the  perfect  realisation  of  the  imagin- 
ary intersection  of  these  planes,  in  the  ex- 
act relation  which  obtains  with  the  original 
object,  depends  the  facility  with  whioh  the 
student  will  apply  the  rules  in  any  given 
set  of  circumstances.    Considering  the  ex- 
treme value  of  this  fundamental  knowledge, 
the  author  is  at  great  pains  to  put  it  in  the 
form  in  whioh  it  is  most  easily  acquired : 
and  with  the  aid  of  well-projected  diagrams, 
and  clear  illustrations,  he  will  be  found  to 
have  been  quite  successful,     Procoeding 
upon  this  basis,  he  gives  a  profusion  of  ex- 
amples carefully  graduated  in  difRoulty,  the 
study  of  which  will  fully  fltmiliarise  his 
reader  with  the  practice  to  be  pursued  in 
every  ordinary  case. 

With  regard  to  the  system  of  perspective 
which  the  author  has  developed  in    this 
work,  though  it  possesses  some  advantages 
in  point  of  practice,  it  appears  open  to  two 
objections,  which,  as  far  as  they  go,  seem 
ealoulated  to  embarrass  the  student  unne- 
eessarlly.     In  the  first  place,  the  projection 
of  a  point  is  obtained  by  the  introduction  of 
the  hypothesis  that  the  horisontal  planes 
containing  the  original  point  and  the  point 
of  sight  revolve  in  opposite  directions  about 
their  intersections  with  that  plane,  into  the 
plane  of  the  picture.   The  geometrical  eon- 
ditions  of  the  problem  are  not  the  less  ful- 
filled by  this  supposition,  but  it  intervenes 
between  the  system  of  imaginary  planes  and 
their  realization  In  the  mind  of  the  student. 
Moreover,  as  this  supposition  is  not  essen- 
tial to  the  perspective,  it  is  as  well  to  avoid 
any  dependence  upon  it  The  second  objec- 
tion is,  that  the  resulting  perspective  is  not 
the  perspective  as  seen  from  the  given  point 
of  sight,  but  that  which  belongs  to  the  re- 
verse side,  and  it  is  to  that  extent  unphllo- 
sophical.     As  regards  the  correct  perspec- 
tive   representation  of  an    object,  this  is 
not  an  objection  of  much  moment;  but  for 
practical  purposes  it  is  productive  of  some 
embarrassment.      G-eometrical  considera- 
tions strongly  tnggest  its  adoption,  how- 
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ever,  and  the  author  has  the  high  example 
of  Nicholson  before  him,  whose  system  and 
arrangement  are  identical  with  his  own, 
and  the  exposition  of  which  he  has  consi- 
derably  simplified.  For  our  own  part,  how- 
ever, we  mueh  prefer  the  method  of  Field- 
ing and  others,  as  directly  .conforming  in 
principle  to  the  arrangement  of  the  visual 

{tlanes  which  we  imagine  before  us  whilst 
ooking  at  an  object,  and  therefore  admit- 
ting of  more  easy  reflection  on  the  part  of 
the  student. 

The^e  strictures  must  be  understood  to 
apply  to  the  principle  upon  which  the  sys- 
tem of  perspective  whieh  the  author  has 
adopted  proceeds,  and  in  no  degree  to  his 
treatment  of  it,  which  is  in  every  way  per- 
fect The  student  will  find  no  difficulty  in 
acquiring  a  sound  knowledge  of  the  subject 
from  these  pages,  and  the  author  has  con- 
ferred a  great  benefit  on  the  artistic  com- 
munity by  supplying  them  with  this  aid. 
He  is  a  mathematician  of  repute,  and  known 
as  the  author  of  an  elaborate  work  on  that 
subtle  branch  of  analysis  which  was  called 
by  its  inventor,  the  celebrated  Legrange, 
the  "Calculus  of  Variations." 


SPECIFICATIONS  OF  ENGLISH  PA- 
TENTS ENROLLED  DURING  THE 
WEEK  ENDING  FEBRUARY  10, 
1853. 

Hbnet  Bessemer,  of  Baxter-house,  Old 
St  Pancras-road.  For  improwmenU  in  the 
mamtifaelure,  refining,  and  treating  sugars; 
part  of  whieh  i$npro»emeHt*  are  applicable  for 
evaporaiing  other  fitudt.  Patent  dated  July 
24.  18S2. 

Claims. — 1.  The  use  of  close  or  covered 
vessels  for  clarifying  and  elevating  the 
liqour. 

2.  Heating  by  hot  air,  hot  water,  or  other 
heating  medium  below  212**  Fahrenheit,  the 
vessels  used  for  the  defecation  or  clarifica- 
tion of  saccharine  fluids. 

j{.  A  method  of  discharging  saccharine 
fluids  firom  filtering  drums.  (These  filters 
were  described  in  a  former  patent  of  Mr. 
Bcssemer's.  The  improvement  consists  in 
ths  addition  of  peculiarly-formed  scoops 
within  the  drum,  by  which  the  filtered  li- 
quor is  raised  and  discharged  at  one  end  of 
t^  apjparatus.) 

4.  The  combination  and  working  of  two 
screws  in  one  pan  or  vessel  (for  evaporating 
purposes). 

f .  The  use  of  two  or  more  threads  in  the 
construction  of  screws  for  evaporating. 

6.  A  mode  of  scraping  the  threads  of  the 
screws,  and  rendering  such  threads  or  discs 
more  rigid  by  mrtkiBg  them  thisker  at  the 


central  part  and  becoming  gradually  thinner 
towards  the  outer  edge. 

7.  The  use  of  steam  to  displace  the  heat- 
ing media  used  to  evaporate  saccharine 
fluids,  and  using  such  steam  to  heat  the 
partially  granulated  sugar  before  discharg- 
ing it  from  the  pans.  (The  pans  are  in  this 
case  formed  with  jackets  in  which  the  heat- 
ing  media  circulate  at  a  temperature  not 
higher  than  212° ;  as  it  is  desirable,  how- 
ever, in  order  to  facilitate  the  process  of 
granulation,  that  this  heat  shomd  be  in- 
creased as  the  operation  progresses,  steam 
is  forced  into  the  jacket  and  the  water  dia- 
placed  thereby,  the  circulation  of  the  steam 
being  maintained  imtil  the  sugar  has  reached 
a  fit  condition  to  enable  it  to  be  discharged 
from  the  pan.  The  hot  water  is  then  re- 
admitted, and  the  process  continued  as 
before.) 

8.  A  combination  of  apparatus  for  cleans- 
ing or  curing  sugars.  (This  apparatus  is 
an  improvement  on  one  described  by  Mr. 
Bessemer  in  a  former  patent.  The  original 
machine  consisted  of  a  hollow  cireular  table 
revolving  around  a  central  shaft  and  co- 
vered with  a  permeable  material,  on  which 
the  crystals  of  uncleaned  sugar  were  con- 
tinuously spread,  and  a  jet  of  water  directed 
within  the  table,  a  partial  vacuum  was 
formed,  in  order,  by  exhaustion,  to  cause 
the  water  to  pass  rapidly  through  the  sugar, 
and  thus  to  separate  the  molasses  from  it 
The  action  of  the  vacuum  is  still  preserved 
in  the  improved  apparatus,  but  it  is  confined 
to  portions  only  of  the  table,  and  does  not 
take  effect  on  its  entire  surface  at  once,  by 
which  means  the  separation  of  the  molasses 
from  the  sugar  immediately  under  its  ope- 
ration is  rendered  more  rapid  and  perfect.) 

9.  The  filtration  or  separation  of  dust, 
soot,  or  other  solid  matters,  which  may  be 
floating  in  or  mechanically  mixed  with  at- 
mospherio  air,  when  such  air  is  to  be 
brought  in  contact  with  saccharine  or  other 
fluids  for  the  purpose  of  facilitating  evapo- 
ration.  (This  is  efibcted  by  exhausting  or 
forcing  the  air  through  a  screen  of  silk 
forming  a  division  in  a  closed  chamber,  the 
air  entering  at  one  end  and  passing  out  at 
the  other.) 

10.  A  mode  of  treating  and  combining 
albuminous  matters  with  charcoal  to  be 
used  in  the  manufacture  of  sugars.  (The 
albuminous  matters,  whether  blood,  eggs, 
&c.,  are  first  evaporated  almost  to  dryness, 
at  a  low  temperature,  and  then  mixed  with 
powdered  charcoal  and  moulded  into  bricks, 
which  may  be  transported  to  hot  climates, 
and  will  continue  in  good  condition  for  a 
considerable  length  of  time.  Before  being 
used  they  are  reduced  to  powder  and  dif- 
fused through  warm  water. 

Hekbt    Houldswortb     and    Jambs 
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HouLDSWoRTHi  both  of  Manchester,  silk 
manufacturers.  For  certain  improvements  in 
the  fixing,  extending,  and  holding  of  cloth  to 
r^eive  embroidery,  and  in  apparattu  appliea- 
hie  thereto.    Patent  dated  July  27,  1852. 

The  improvements  specified  under  this 
patent  are  intended  to  be  supplemental  to 
those  of  Mr.  H.  Houldsworth  imder  his 
patent  of  June  10, 1852  (see  vol.  Ivii.  p.  497). 
They  consist  in  stretching  and  fixing  cloth 
or  other  fabric,  to  be  embroidered  in  curved 
firames,  so  that  although  the  working  is 
performed  in  straight  lines,  or  with  straight 
rows  of  needles,  Uie  effort  of  the  cloth  to 
recover  its  original  unextended  state,  when 
released  from  the  frame,  will  cause  the  pat- 
tern of  embroidery  to  assume  a  curved  mrm 
and  to  appear  as  if  worked  in  curved  lines. 
By  this  arrangement  many  beautiful  effects 
may  be  produced  without  in  any  way  inter- 
fering with  the  ordinary  disposition  of  the 
needles,  and  the  form  of  curve  may  be  in- 
finitely varied. 

Cfajm. — The  fixing,  extending,  and  hold- 
ing  of  cloth,  or  suitable  fabrics,  to  receive 
embroidery  in  the  peculiar  manner  de- 
scribed, whereby  patterns  or  rows  of  em- 
broidery worked  m  straight  lines,  or  by 
rows  of  needles  arranged  in  straight  lines, 
assume  a  curved  form  when  the  cloth  is  re- 
laxed and  returned  to  its  ordinary  state  of 
non-extension  ;  and  also  the  various  appa- 
ratus described  for  fixing,  extending,  and 
holding  cloth  in  the  manner  required  to 
produce  the  said  results  and  all  such  modi- 
fications thereof,  or  of  cloth-frame  apparatus 
generally  for  the  aforesaid  purpose. 

Peter  Armamd  Lbcomte  de  Foktaine- 
MOREAU,  of  South-Street,  Finsbury.  For 
certain  improvetnente  in  the  construction  of  taps 
and  cocks  for  fiuids  and  liquids.  (A  com- 
munication.)   Patent  dated  July  29,  1852. 

The  peculiarity  of  this  improvement, 
which  is  exhibited  under  a  variety  of  modi- 
fications,  is  the  emplojrment  of  a  tube  of 
vulcanized  India-rubber  surrounding  the 
valve-spindle,  which  acts  as  a  spring  to 
bring  tne  valve  back  to  its  seat,  when  the 
pressure  by  which  it  is  held  away  from  it  is 
removed.  The  valve  also  is  covered  with  a 
tubular  portion  of  vulcanized  India-rubber, 
which  enables  it  to  fit  closely  to  its  seat 
and  thus  prevents  leakage ;  this  India-rub- 
ber  covenng  is  adopted  under  all  circum- 
stances,  whether  the  valve  is  conical,  cylin- 
drical, or  fiat-surfaced. 

Claims  as  above. 

John  Martin,  of  Banner,  Norfolk, 
fanner.  For  improvements  in  implements  for 
hoeing.     Patent  dated  July  29,  1852. 

These  implements  are  intended  for  hoeing 
or  banking  up  earth  against  the  sides  of  ridges 
or  rows  of  planted  vegetables.  They  consist 
of  u  strong  rectangular  frame- work  mounted 


on  two  bearing-wheels,  which  serve  to  give 
motion  to  the  working  parts,  and  supported 
by  smaller  wheels  at  the  hinder  end,  which 
serve  also  to  regulate  the  depth  to  which 
the  hoes  are  to  enter  the  gpround.  These 
hoes  are  mounted  on  horizontal  shafts 
driven  by  gearing  from  the  bearing-wheels, 
and  set  in  constant  revolution  during  the 
travel  of  the  machine,  so  as  to  throw  up  the 
earth  sideways,  in  ridges  or  banks,  against 
the  rows  of  plants.  The  number  of  hoes 
and  hoe-shafts  may  be  varied  and  their  dis- 
tance from  each  other  regulated  according 
to  the  space  that  is  required  to  intervene 
between  the  ridges. 

Claims. — 1.  The  general  arrangement  and 
combination  of  mechanism  for  hoeing  agri- 
cultural crops. 

2.  The  application  and  use  of  revolving 
hoes. 

Frederick  Winter,  of  Eldon- place, 
Finsbury,  roche-manufacturer.  For  certain 
improvements  in  the  construction  qf  machinery 
for  supplying  rotatory  motion  to  carriages, 
vessels,  and  water-miUs.  Patent  dated  July 
29,  1852. 

The  first  part  of  this  invention  consists  in 
"supplying  rotatory  (?)  motion  to  vessels 
by  means  of  parallel  propellers  with  per- 
pendicular floats  working  on  an  endless 
chain,"  or  on  a  band  of  gutta  percha  or 
other  elastic  material. 

The  second  part  of  the  invention  consists 
in  "supplying  rototary  (?)  motion  to  car- 
riages, by  means  of  parallel  propellers  with 
perpendicular  clamps  or  claws  linked  toge- 
ther and  forming  an  endless  chain." 

The  third  part  of  the  invention  consists 
in  "supplying  rotatory  motion  to  water- 
mills,  by  means  of  troughs  fixed  at  regular 
distances  and  moving  upon  an  endless  chain 
passed  perpendicularly  down  a  hollow  spout 
or  shaft 

James  Denton,  of  Oldham,  Lancaster, 
spindle  and  fiy-maker.  For  eertam  improve^ 
ments  in  the  machinery  or  apparatus  for  pre- 
paring  cotton  and  other  fibrous  materials. 
Patent  dated  July  29,  1852. 

C/otm. — The  adaptation  of  a  lumn  or 
weight  mounted  on  the  upper  part  or  the 
spindle  leg  or  legs  and  connected  to  the 
presser-finger,  so  as  to  move  together. 

Augustus  Edward  Loradoux  Bbll- 
PORD,  of  Castle-street,  Holbom.  For  esr- 
tam  imnroifements  in  the  manrfacture  of  skeet 
iron.  (A  communication.)  Patent  dated 
July  29,  1852. 

The  object  of  this  invention  is  to  manu- 
facture sheet  iron  of  a  quality  resembling  as 
nearly  as  possible  the  Russia  sheet  iron ; 
and  this  is  effected  by  a  combination  of 
rolling  and  hammering  processes,  in  the 
following  order : 
A  flat  plate  having  been  first  forged  from 
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any  good  iron,  and  rolled  to  a  convenient 
thickness,  is  cut  up  into  pieces  called 
"  largets,"  each  weighing  about  14  lbs.,  or 
of  any  other  convenient  weight  and  size. 
Each  larget  is  then  heated  and  passed 
several  times  between  heavy  rollers,  after 
whioh  four  of  them  are  rolled  together  be- 
tween  heavy  rolls,  and  any  irregular  pro- 
jections cut  ofC  They  are  then  heated 
separately  and  rolled,  until  they  are  brought 
to  somewhat  near  their  ultimate  intended 
sixe,  about  56  x  28  inches,  when  they  are 
again  heated  and  rolled,  which  concludes 
the  first  part  of  the  process.  A  pile  is  then 
made  of  the  rolled  plates,  which  is  enclosed 
by  an  outer  sheet  to  prevent  access  of  air 
to  the  plates,  and  heated  in  a  furnace  up  to 
a  cherry  red.  It  is  then  taken  out,  and 
about  twenty  of  the  plates  are  piled  together, 
with  powdered  charcoal  between  them,  and 
in  tmis  state  they  are  well  hammered  by  a 
hammer  weighing  about  2^0  lbs.  After 
which  they  are  subjected  to  a  second  and 
final  hanunering.  In  this  case  they  are 
piled  one  hot  and  one  cold  alternately  to 
the  number  of  from  40  to  60  in  a  pile,  and 
the  hammer  used  is  a  heavier  one,  weighing 
about  900  lbs.  After  this  operation,  which 
efl&cts  the  planishing  of  the  plates,  they  are 
annealed  in  the  usual  way,  and  are  then 
ready  for  the  market. 

Boiler  plates,  and  iron  plates  of  inferior 
quality,  may  be  considerably  improved  in 
quality  by  rolling  them  while  hot,  with 
powdered  charcoal  laid  between  them. 

The  peculiar  features  of  the  invention  are 
stated  to  consist : 

1.  In  manufacturing  sheet  iron  by  rolling 
or  hammering  the  sheets  when  piled  to- 
gether in  a  heated  state,  and  with  powdered 
charcoal  between  the  sheets  composing  the 
pile. 

2.  In  hammering  or  rolling  sheet  iron 
when  laid  up  in  piles  composed  of  hot  and 
cold  sheets  alternately,  for  the  purpose  of 
planishing  the  same. 

JoBM  Gerald  Potter,  of  Over  Darwen, 
Lancaster,  carpet  nianufacturer ;  and  Mat- 
thew Smith,  of  the  same  place,  manager. 
Far  certain  improoemenli  m  fiu  mamtfaeture 
rf  earpeUf  rugs,  and  other  Hmilar  fabrict. 
Patent  dated  July  81,  1852. 

This  invention  consists  of  an  arrangement 
of  mechanism,  to  be  applied  to  and  used  in 
conjunction  with  carpet  looms,  for  the  pur 
pose  of  introducing  and  withdrawing  the 
wires  used  in  forming  the  terry  loops. 

The  general  number  of  such  wires  is  two ; 
but  the  patentees  fit  their  looms  with  three 
or  four,  which  are  mounted  in  slides  or  car- 
riers, actuated  by  levers,  to  which  motion 
is  given  in  a  manner  much  the  same  as  that 
adopted  for  working  the  picking  sticks  of 
the  ordinary  power-looms. 


The  wires  are  introduced  from  opposite 
sides  alternately,  and  there  are  generally 
three  in  the  loops  at  the  time  of  the  weft 
being  beaten  up. 

Claim. — The  apparatus  or  combination  of 
parts  to  be  added  to  and  used  in  conjunction 
with  looms,  for  the  purpose  of  introducing 
and  withdrawing  terry  wires  as  described. 

William  Ackroyd,  of  Birkenshaw, 
near  Leeds.  For  inmrovements  in  the  manu^ 
faeture  rfyams  and/ahrict  where  cotton,  wool, 
and  Hlk  are  employed.  Patent  dated  July 
81,  1852. 

The  improvements  relate  to  the  manufao. 
ture  of  yams  composed  of  cotton  and  wool,  * 
and  of  wool  and  silk,  and  consist  in  com- 
bining these  fabrics  before  or  after  the  pro- 
cess of  combing,  and  in  spinning  them 
together  after  they  have  passed  through  the 
usual  preparing  machinery.  The  proportion 
in  which  the  fibres  are  mixed  will,  vary 
according  to  the  peculiar  effect  required  to 
be  produced. 

C/aim.  — The  preparing  cotton  and  wool, 
also  wool  and  silk,  by  combining  them  to- 
gether before  or  after  combing,  and  causing 
the  fibres  so  combined  to  be  spun  and  woven 
into  fabrics. 

William  Edward  Newton,  of  Chan- 
cery-lane, Middlesex,  civil  engineer.  For 
improvements  in  the  construction  qf  wheels  for 
carriages.  (A  communication.)  Patent 
dated  July  81,  1852. 

In  the  improved  wheels  described  under 
this  patent,  the  nave  is  composed  of  cast 
metal,  having  sockets  to  receive  the  ends  of 
the  spokes,  which  are  of  wood,  and  are 
secured  in  their  places  by  filling  pieces  or 
wedges,  which  again  are  prevented  from 
moving  by  a  ring  or  band  which  encircles 
the  nave.  The  axle  of  the  wheels  is  formed 
of  equal  size  throughout  its  length,  and  the 
axle-box  is  held  in  its  place  between  collars 
on  the  neck  of  the  axle.  The  axle-box  is 
formed  in  two  parts,  which  are  placed  to- 
gether so  as  to  embrace  the  neck  of  the 
axle,  and  a  chamber  is  formed  in  front,  and 
closed  by  a  screw-plug  for  containing  the 
lubricating  material.  The  wheel  is  secured 
in  its  place  over  the  axle-box  by  bolts  pass- 
ing through  a  ring  on  the  axle  behind  the 
inner  collar  for  the  axle-box,  and  the  leak- 
age or  waste  of  oil  in  that  direction  is 
prevented  by  a  leather  ring  or  washer  closely 
encircling  the  neck  of  the  axle,  and  screwed 
up  against  the  end  of  the  axle-box. 

Chims. — 1.  The  method  of  securing  the 
wooden  spokes  of  a  wheel  in  the  cast  metal 
nave  by  means  of  filling  pieces,  which  being 
held  in  their  places  by  a  ring,  collar,  or  other 
convenient  contrivance,  will  prevent  the 
spokes  from  moving  in  their  sockets. 

2.  The  combination  of  the  improved  con- 
struction  of  axle  with  the  double  axle-box. 


138 


PROVISIONAL   PROTEOTIONfl. 


having  a  chamber  at  one  end  to  serve  as  a 
reservoir  or  receptacle  for  oil,  whereby  the 
axle  is  lubricated ;  and  the  method  for 
securing  the  nave  of  the  wheel  on  the  axle, 
and  for  preventing  the  waste  and  escape  of 
oil  or  other  lubricating  matter. 

Specification  DuCf  but  not  Enrolled. 
Henrt  Wickens,  of  Carlton-chambers, 
Regent-street,  Westminster,  gentleman. 
For  improvements  in  obtmning  motive  power. 
(A  communication.)  Patent  dated  July  81, 
1852. 


PROVISIONAL  PROTECTIONS. 

Dated  January  12,  1853. 

88.  Frederick  Lawrence  and  Al£red  Lawrence. 
Improvements  in  aluices  and  lock-gates. 

Dated  January  16,  1858. 

104.  William  Bailey.  Improvements  in  the 
construction  of  certain  parts  of  apparatus  con- 
nected with  railway  signals,  and  in  the  mode  or 
method  of  working  the  same. 

Dated  January  18,  1853. 

ISS.  Frederick  George  Underhay.  Improve- 
ments in  machinery  for  mowing  or  cutting  com 
and  other  crops. 

Dated  January  19,  1853. 

129.  William  Vincent.  Improvements  In  cocks 
or  taps. 

131.  Joseph  Rock  Cooper.  Improvements  in 
flxe-arms. 

133.  William  Edward  Newton.  Improvements 
in  lamps  or  lanterns.    A  communication. 

1S5.  Celestin  Halo.  Improvements  in  steam 
generators. 

Dated  January  20,  1858. 

187.  John  Crabtree.  Improvements  in  maobl- 
nery  for  winding  and  doubling  yarns. 

188.  Peter  Rothwell  Jackson.  Improvements 
in  the  manufacture  of  hoops  and  tyres  for  railway 
wheels  and  other  purposes. 

189.  John  Whiteley  Ward.  Improvements  in 
the  manufacture  of  woven  or  textile  fabrics. 

140.  Cornelius  Ward.  A  new  construction  of 
the  musical  instrument  designated  the  bassoon. 

141.  Cornelius  Ward.  Combining  the  musical 
Instruments  designated  the  drum  and  the  cymbals 
in  such  manner  as  to  make  them  as  one  instru- 
ment, which  instrument  he  terms  the  "cymbal 
drum." 

142.  Richard  BCountford  Deeley.  Improvements 
in  the  grates  or  ftimaces  used  in  the  manufacture 
of  glass. 

148.  Horace  de  BCanara.  Certain  Improvements 
and  arrangements  applicable  to  steam-boata  and 
other  navigable  vessels,  fox  the  purpose  of  pre- 
venting sea  sickness. 

144.  William  Riddle.  Improvements  in  orna- 
menting walls,  ceilings,  and  other  surfaces. 

146.  Augustus  Thomas  John  Bullock.  Im- 
provements in  taps  and  cocks. 

147.  William  Williams.  Improvements  in  re- 
frigerating apparatus. 

Dated  January  21,  1858. 

148.  George  Carter.  Improvements  in  the  eon- 
struction  of  furnaces. 

149.  Etteser  Edwards.  An  improvement  in  the 
coattmcMoD  of  knobs,  handles,  and  other  artides 


of  glass,  earthenware,  and  other  vitreous  and 
•emi'Vitreous  substances,  and  in  attaching  the 
same  to  doors,  drawers,  and  other  articles. 

150.  John  Addison.  Keeping  up  a  communi- 
cation between  the  guards  and  engine*driver,  and 
between  the  guards  and  passengers,  by  means  of  a 
lamp  signal,  which  answers  both  for  a  day  and 
night  signal  for  a  railway  train. 

151.  Abraham  Anton  Meijsenheljm  Knlpsehaar. 
An  illuminated  night  dock. 

152.  George  Thornton.  Certain  improvemenu 
in  propelling  vessels. 

158.  James  Middlemass.  The  application  of  a 
new  material  to  the  construction  of  portable 
houses  and  other  buildinip. 

155.  William  Taylor.  Improvementt  in  the 
production  and  application  of  oeated  air. 

156.  Matthew  Andrew.  Certain  improvements 
in  fastenings  for  windows. 

157.  Alexander  Prince.  Improvements  in  the 
manuCscture  of  articles  of  furniture  and  other 
articles  of  a  useful  and  ornamental  character,  by 
the  use  and  application  of  a  certain  vegetable 
production  belonging  to  the  family  of  the  cactus 
plant,  and  in  the  mode  of  treating  and  preparing 
such  vegetable  production  so  as  to  render  it  avail- 
able for  the  above  purposes.    A  communication. 

158.  William  Joseph  Curtis.  An  invention  for 
excavating  or  digging  earth,  and  for  carrying  ct 
delivering  the  soil. 

159.  Reuben  Plant.  Improvements  in  the  con- 
struction of  glass-house  (Umaoes. 

160.  John  Chubb  and  John  Goater.  Impiovo- 
ments  in  locks  and  latches. 

Dated  January  22,  1858. 

161.  Louis  Jules  Joseph  Mslegue.  A  certain 
colouring  composition  for  dyeing  tissues  or  stufBi 
of  silk  and  cotton. 

162.  Benjamin  Quinton.  A  new  or  improved 
fastening  for  brooches  and  other  articles  of  Jewd- 
lery  and  dress. 

168.  John  Powell  Matthew  Myers.  Improre- 
ments  in  the  manufacture  of  artificial  fuel. 

164.  William  Sharpies.  Improvements  applica- 
ble to  apparatus  used  for  marking  or  scoring  at 
billiards  and  other  games. 

165.  William  Daniel  Steevens.  An  improved 
mode  of  signalizing  or  conveying  alarum  and 
other  signals  between  one  part  and  another  of  a 
train  of  railway  carriages. 

166.  George  Fife.  Improvements  in  safety  lamps, 
which  improvements,  or  parts  thereof,  are  appli- 
cable to  other  lamps. 

167.  John  Medworth  and  Lawrenoe  Leo.  Im- 
provements in  lithographic  presses. 

168.  Joseph  Paul.  Improvements  In  machinery 
for  making  drains  in  land. 

169.  Peter  Hubert  Desvignes  and  Frands  Xa- 
vier  Kukla.    Improvements  in  galvanic  batteries. 

170.  Arthur  Wellington  Callen  and  Abraham 
Ripley.  An  improvement  in  the  modes  of  giving 
and  transmitting  multiplying  rotative  motion  to 
shafts  and  other  revolving  bodies. 

Dated  January  24,  1853. 

171.  Henry  Brinsmead.  An  invention  for  reap- 
ing all  kinds  of  com. 

172.  Howard  Ashton  Holden,  Edward  Bull,  and 
Alfred  Knight.  A  new  or  improved  m«thod  of 
communicating  between  the  guard  and  driver  of  a 
railway  train. 

1 73.  Benoit  Perreyon.  A  new  mode  of  ftutening 
buttons  to  garments,  and  an  Improved  button,  and 
also  in  machinery  for  manufacturing  the  same. 

171.  David  Clovis  Knab.  Improvements  in  the 
process  of  and  apparatus  for  distilling  certain 
vegetable  and  mineral  matters,  and  also  animal 
bon«s  and  ttesh. 

175.  Donald  Beatson.  Improvomeats  in  tbo 
means  of  propelling  ships  and  other  floating 
vessels. 


KOnOES  Of  DfTDtnOlf  TO  VEOGMMD, 
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ir<.  WillUm  Naini«.  loipittttiiMati  la  dfess- 
log  ymrnt  for  looms. 

177.  Charles  Raodolph  and  John  Elder.  Im- 
prvretnents  in  propelling  vmmIi. 

17S.  William  Kendall.  Improtinents  in  the 
manufacture  of  boxes  and  simuar  articles,  and  in 
the  machinery  or  apparatus  to  be  employed  therein. 

179.  John  Henry  Johnson.  Improvements  in 
alkial  navigation,  and  in  the  raaohinery  or  appara- 
tus connected  therewith.    A  communication. 

180.  John  Stevenson.  Improvements  In  tnaehl- 
nery  for  spinning  flax  and  tow. 

181.  Andrew  Edmund  Brae.  A  method  of  com- 
municating signals  from  ono  part  of  a  railway 
train  to  another. 

Dated  January  25, 1853. 

186.  Freeman  Ko«.  ImproYements  in  paving 
roads  and  streets. 

188.  John  Sangstlr.  Improvements  in  umbrel- 
las and  parasols.    A  communication . 

190.  Joseph  Wiggins.  An  improve4  cement  for 
resisting  moisture  and  damp. 

19S.  Henry  Hahberley  Price,  tmprorements  in 
raising  and  forcing  water  and  other  fluids. 

Dated  January  26,  1853. 

194.  Theodore  D wight  Davis.  An  improved 
valve  for  steam  and  gas  engines. 

l!^8.  Thomas  Frederick  Cashln  and  Joseph  fltirk. 
A  grinding  machine. 

200.  John  Henry  Johnson.  Improvements  in 
the  method  of  lubricating  machinery,  and  in  the 
mechanism  or  apparatus  employed  therein.  A 
communication. 

20S.  William  Henry  Moore.  Improvements  ap- 
plicable to  the  construction  of  temporary  dwell- 
ingt. 


NOTICES  OF  INTENTION  TO 
PROCEED. 

{From  the  "  London  Gazette,**  February  Sth, 

1853.) 

S3,  Thomas  Brown  Dalziel.  Improvements  In 
the  treatment  or  manufacture  of  textile  fabrics  or 
materials. 

56.  John  Plnlay.  Improvements  in  grates  and 
flre-places,  or  apparatus  for  the  generation  of  heat . 

90.  John  Aspinall.  Improvements  in  evaporat- 
ing cane-juice  and  other  liquids,  and  In  apparatus 
for  thatpurpose. 

171.  William  James  Lewis.  A  slideless  stadia 
sight,  applicable  to  rifles  and  other  fire-arms. 

181.  William  Edward  Newton.  Improvements 
in  governors  or  regulators  for  regulating  the  pres- 
sure of  gas  as  it  passes  from  the  main  or  other  pipes 
to  the  burners.    A  communication. 

311.  George  Walker  Nicholson.  Improvements 
in  screw-bolts,  nuts  and  washers,  and  in  the  ma- 
chinery or  apparatus  for  making  the  same. 

234.  John  Balmforth,  William  Balmforth,  and 
Thomas  Balmforth.  Improvements  In  steam 
boilers,  and  in  fixing  the  same. 

236.  Robert  Brown.  A^  improved  taklng-up 
motion  applicable  to  looms  and  other  similar  pur- 
poses. 

252.  Jacob  Tilton  Slade.  An  improved  mode  of 
driving  certain  machines,  and  an  improved  driving 
band  or  chain  to  be  used  therewith. 

259.  George  Walker  Nicholson.  Improvements 
in  vices,  and  in  the  means  or  method  used  for 
fixing  the  same. 

262.  Robert  Mortimer  Glover  and  John  Cail. 
Improvements  in  miners'  or  safety  lamps. 

SOS.  John  Talbot  Tyler.  Improvements  in  hats. 
and  In  the  preparation  of  plush  or  other  eoveriag 
used  in  the  msnufscture  of  hats. 

24I»  Bdvard  Sinont.   ImproTemMits  In  limps 


161.  Josanh  Pimlott  Oatea.   AnimpMTadtpiinf 
or  improved  springs  for  carriages. 
TZMt.  William  Tatham.    An  improved  mode  or 
improved  modes  of  prevontnig  accidents  on  rail- 
ways. 

408.  William  James  Matthias  and  Thomas  Bailey. 
Improvements  in  clocks  and  watches. 

485.  John  Goodman.  Aq  improved  fbtintain 
pen. 

455.  Auguste  Edouard  Loradoux  Bellford.  Im- 
provements in  cocks  or  taps.    A  communication. 

462.  Jacob  Tilton  Slade.  An  improved  hoisting 
apparatus. 

0S8.  Alftvd  Charles  Rervier.  An  improvement 
in  the  application  of  centrifugal  foree  to  propelling 
on  water. 

828.  Michael  Leopold  Pamell.  An  improve- 
ment in  the  construction  of  box  staples  and  strlk- 


ingplates. 


Richard  Archibald   Broomtt.     Improve- 
ments in  saws  and  saw-mills.    A  c^munication^ 

1075.  Cliarles  Barlow.  Improvements  in  bleach- 
ing, purifying,  and  concentrating  sulphQi^c  aeid« 

parts  of  which  Invention  are  applioable  to  ^ 

rating  other  liqidds. 

1 189.  Benjamin  Glomey.  Improvements  in  ob- 
taining and  applying  motive  power. 

21.  Jean  Baptiste  Pascal.  Improvementa  in 
obtaining  motive  power. 

64.  Michael  Fitch.    Improvements  in  ovens.     ' 

69.  Joseph  Beattie.  Certain  improvements  for 
economizing  fuel  in  the  generation  and  treating 
of  steam. 

74.  Thomas  Cottrill.  Improvements  in  the  ma- 
nutiscture  of  certain  salts  or  soda. 

88.  Frederiek  Lawrence  and  Alfred  Lawrence. 
Improvements  in  sluices  and  lock  gates. 

06.  John  Walker  Wilkins.  Improvements  in 
electric  telegraphs,  and  in  the  Instruments  used  in 
connection  therewith. 

103.  James  Stewart  Kincaid.  ImproToments  in 
ascertaining  and  registering  the  number  of  persons 
entering  or  quitting  omnibuses  or  other  vehicles 
or  vessels,  which  improvements  are  applicable,  in 
whole  or  in  part,  to  buildings  or  other  places. 

108.  Peter  Alexander  Ilalkett.  An  improved 
construction  of  inkstand. 

111.  Thomas  Cropper  Ryley and  Edward  Evans. 
Certain  improvements  in  the  consttuction  of 
wrought  iron  wheels,  to  be  used  upon  rsilways  or 
for  other  purposes,  snd  In  the  machinery  or  appa^ 
rat  us  connected  therewith. 

117.  Henry  Uenson  Henson  and  William  Frede- 
riek Henson.  Improvements  in  signalizing  on 
railways,  and  in  the  apparatus  used  therein. 

r'5.  Peter  Fatrbalrn  and  Samuel  Renny  Ma- 
thers. Certain  improvements  in  machinery  for 
drawing  the  sliver  and  rove  of  flax,  hemp,  and 
tow. 

129.  William  Vincent.  Improvements  in  cocks 
or  ta])S. 

131.  Joseph  Rock  Cooper.  Improvements  in 
fl  re-arms. 

139.  John  Whiteley  Ward.  Improvements  in 
the  manufacture  of  woven  or  textile  fabrics. 

144.  William  Riddle.  Improvements  in  oma* 
menting  walls,  oeillngs,  and  other  surfaces. 

153.  James  Middlemass.  The  application  of  a 
new  material  to  the  construction  of  portable  honsee 
and  other  buildings. 

160.  John  Chubb  and  Joha  Goater.  ImproT«- 
ments  in  locks  and  latches. 

174.  David  Clevis  Knab.  Improvements  in  the 
process  of,  and  apparatus  for,  distilling  certain 
vegetable  and  mineral  matters,  and  also  animal 
bones  and  flesh. 

177,  Charles  Randolph  and  John  Eider.  Im- 
provements in  propelling  vessels. 

186.  John  Sangster.  Improvements  in  um- 
brellas and  parasols.    A  communication. 

Opposition  can  be  entered  to  the  granting 


140 


WEEKLY  LIST  07  PATENTS  AHD  BBSIQNS. 
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TIZARD'S  PATENT  MASHING  ATTEMPEBATOR. 
(Patent  dated  May  8,  1852.     Spectflcatlon  enrolled  Noyember  8,  1852.) 

The  intention  of  this  contrivance  is  to  enable  the  brewer  to  ac^ust  with  ease  the  tempe- 
rature of  the  "mash"  "at  every  paift  o?' the  process.  In  the  accompanying  figure  is 
represented  a  vertica|  secpon  of  die  apparatus,  through  the  axis  of  tpe  tun  in  which  it  is 
fixed ;  and  this  arrangement  will  be  found  to  efiect  some  important  improvements  on  that 
which  was  patented  by  Mr.  Tizard  in  April,  1841.  The  employment  of  this  mash-tun 
admits  also  of  the  advantageous  performance  of  several  distinct  operations  for  the  conver- 
sion of  grain  and  malt  into  saccharine  and  vinous  liquors,  to  some  of  which  we  shall 
advert. 

The  apparatus  shown  in  the  figure  is  intended  for  a  twelve-quarter  mash-tun.    a  a  are 

the  mash- tun  staves  or  sides,     b  is  the  permanent  bottom  ;  c,  a  perforated  false-bottom, 

raised  a  few  inches  above  the  bottom  6 ;  d  d,  iron  standards,  carrying  a  cross-bar  e ;  /,  the 

central  shaft  of  the  **  mashing  attemperator'^ ;  ^,  a  vertioaj  rake-shaft,  carried  by  the  arms 
k  k,  projecting  from' the  central' shait  f^  and  furtiished'  with  the  hollow' fakes  hh;  i  i,  foot 
and  packing-box  of  the  central  shaft ;  /,  a  circular  rack  bolted  to  the  permanent  bottom  of 
the  mash  tun,  and  geared*  into  by  the  pinion  m  on  tl^e  vertical  rake-shaft"^,  n  n  are 
brackets  projecting  from  the  central  shaft  /,' which  serve  to  support  the  thermometer  o,  by 
which  the  heat  of  the  mashing  liquor  is  indicated,  p  is  a  "  sparger-cistern,'"  an<}  q  q  the 
anns  of  the  'sparger,  x  is  a  double  delivery-pipe,  by -which  the  sparger-cistern  is  ^upj>lied 
with  liquid,  r  is  a  bevel  crown-wheel,  on  the  centra)  shaft  >^  w|iie)x* is''' gedNd  Into 
by  the  pinion  «  on  the  horizontal  driving-shaft  t,  which  works  in  the  plunmier-blocks  u  v. 
V  and  w  are  fast  and  loose  pulleys  t>n  the'  ^ving-shaft  t.  y  is  a  stopcock  ih  the  steam 
pipe  which  ctMnects  the  steam  boiler  with  thetniuihing'  apparatus.-^'Th!)  arrows*  indicate 
the  course  taken  by  the  steam  or  hot  air  employed  in  passing  througlr  t|ie  }fdHdw  pollutions 
tffthe  aifpsnrtuB. 

This  is  the  general  form  of  the  apparatus,  as  described  in  Mr.  Tizard' s  (ormer  patent. 
We  now  proceed  to  state  the 'improvements  which  he  has  since  introduced,  And  the  opera- 
tions which  h^  ;peHbrm'B  with  it.  "' 

The  rakes  h  h  are  perforated  with  any  convenient  number  of  holes,  whic)i  are  covered 
with  spring^  valves  6,  6,  6,  having  rings  7,  7,  7,  by  which  they  are  fastened  down  to  the 
pipes  so  as  to  stop  the  holes.  These  rings  are  slotted,  and  slide  -freely  on  the  exterior  of 
the  rakes.  8, 8  are  stop-pins,  behind  which  the  slotted  rings  are  moved  when  steam,  atmo- 
spheric air,  oxygen,  or  onier  fluid  is  injected  into  the  mash.  10, 10  are  dipping  or  inclin- 
ing vanes  atta<^hed  to  the  rak^s  h  A,  so  that  when  in  motion  a  lifting  or  pumping  efiect  is 
produced  on  the  mash.  11  is  a  Ocular  pipe,  perforated  on  both  sides,  nA.  fastened  to 
the  permanent' bottom  of  the  tunjl)eheath  the  false  bottom.  This  pipe  is  tn  connection 
with  other  pipes  and  valve-boxes,  afterwards  described,  and  together  with'  the  perforated 
mashes,  cohstitutes  what  the  patentee  denominates  the  '*  caloric  injector."  -12  and  y  are 
pipes  connecting  the  apparatus '  with  a  steam-generator,  or  heater  for  air  or  fluids. 
13«  and  13*  are  valve-boices  containing  spherical  valves;  the  former  in  coiinection  with 
the  iigectibn-pipe  12,  and  the  latter  with  the  draw-off  pipe  18.  14  is  a  fotir-way  branch- 
pipe,  to  which  are  attached  the  gravitating  or  draw-off  wort-pipes  15,  lc>.  The  upper  ends 
of  these  latter  are  in  communication  with  the  mash-tiin,  and  covered  at  their  open  ends  by 
the  strainers  16, 16  on  the  iitterior  of  the  tun.  17  is  the  exit-steam  or  air«-pipe,  which 
connects  the  masher  with  the  valve-chest  18*  and  exhaust'pipe  0.  18  and  19  are  wort- 
drainage  pipes,  furnished  with  suitable  cocks.  '  ";..-.  V  ~ 

The  operation  of  the  app^atus  is  as  follows : — As  a  preliminary  step,  all  the  valves, 
cocks,  &c.,  are  turned  off,  ssid  the  grist  and  liquor  prepai«A  for  Vising  introduced  into  the 
tun,  after  which -the  operatoi^  proceeds  as  follows:— '(^similtinA^.-lT-^^Phe' masher  being 
put  in  motion,  and  about  one-fourth  of  the  ffrist  and  the  entire  quantity  of  liquor  poured 
into  the  mash-tun,  the  steam  or  Trot-air  cocm  are  turned  on,  and  Meam  or  hot  air  admitted 
to  the  hollow  parts  of  the  apparatus.  The  temperature  of  the  naakhing-liquor,  instead  of 
ranging  from  160°  to  180°  Fahr.,  nfeed  not  In  this  case  exceed  1061' ;  and  the  steam  or  hot 
air  will  be  regulated  so  as  to  produte  such  a  degree  of  heat.  Tht^  steam  or  hot  air  passes 
through  the  masher  in  the  direetion  shoWn  by  the  arrows,  lifting  the  valve  13*,  and 
making  its  exit  through  the  perforations  of  the  pipe  11,  where  it  is  partially  condensed 
under  the  false  bottom,  and  is  ultimately  absorbed  by  the  mash.  The  whole  of  the  grist 
having  been  mashed  with  from  1|  to  2^  barrels  of  liquor  per  quarter,  and  the  temperature 
raised  to  a  proper  saccharising  point,  which  varies  with  the  quality  of  the  grist,  and 
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ranges  between  16S^  and  175^  Fahr.,  the  cock  y  is  turned  off,  and  the  masher  thrown  out 
of  gear.    At  the  expiration  of  firbm'one  to  three  hours,  the  tapi  18  and  19  are  tet^cfpeii; 
when  the  worts  wiU  flow  off  equ«hly  from  the  mash  through  the  perforated- eoilll  «nto 
the  under  or  boiling  back ;  the-  sparger  sttpplying  tiie  Temaiader  of  the  Hqfnor'St  the  dis*: 
cretion  of  the  brewer.  ...  .    .      ♦ 

,  Among  the  advantages  deri?ed  from  this  method  of  working,  are  the  following : — First. 
The  power  of  saturating  and  converting  the  malt  ^at  a  Tery  low*  temperature,  without 
increasing  the  fluidity  of  the  mash  to  an  undesirable  extent.  Second.  The  ^uafiaation  of 
the  temperature  of  the  mash,  produced  by  the  current  which  the  masher  caused  to  asceiid 
during  its  revolution.  Third.  The  preventing  the  finer  particles  of  the  grist  from*  gravi- 
tating through,  or  setting  on  the  perjfbrated  bottom,  which  is  another  result*  of  the 
upward  current  in  the  tiin.    And,'*Fourth.  The  prevention  of  ^partial  or  unequal  currents, 

by  drawing  off  through  the  perforated  coil  of  pipe.  

Operation  No.  2. — ^The  masher  having  been  put  in  motion,  and  the  grist  and  liquor 
blended,  the  cocks  9,  12,  and  y  are  opened,  and  steam  or  hot  air  allowed «- to  pass  thr6ugh 
the  masher,  and  ultimately  to  waste.  Steam  orlieated'air  from  the  generator  (tbff  inventor 
prefers  hot  air)  is  then  pa8Be4  into  the  mash  through  the  vahre-efaestid^  an4' perforated 
coil  11,  untij  the  desired  temperature  is  reached.  -All'l^ie  advantagesr  above  named,' as 
resulting  from  operation  No.  1,  are  obtained  also  by  this  mode  6f  wwking^  ^axld  in  a  more 
expeditious  manner,  on  account  of  the  higher  temperature  employed*  •  for  the'  ^ulds 
injeeted  into -the  mash,  and  tfie  sUperSbr  oxydizing  powers^  of  liot- 'air.'  The 'worts  sM 
drawn  off  through  the  perforated  coil  when  the -mnshing  toperationr  is  completed,  as  befoni 
described.  ^ .  .    ;.  ^,  .     : 

OperaHon  ^o.  3. — In  this  process  the  steam  or  hot  air  is  injected  into  the  mash  through 
the  perforations  in  the  revolving  hollow  rakes,-  or  masher.  When'  eommeneiug  tof  wortt', 
the  ajp^iog  valves  $,  0  are  released  by  sliding  back  the  rMgs  7, 7  behind  the  pins*S,  8.  '  The 
grist  and  liquor  having  been  thoroughly  blended,  and  die  maalr  allowed  to  remain  quiesoent 
for  some  time,  the  cdck  y  is  opened ;  and  by  this  means  the  steam  or  hot  aii'is-injeeted'iBtd 
the  ma^b  through  the  perferationa  in  the  takes,  imtil'  the  mash  has  acquired  the  desired 
temperature,  and  t)ie  saccharizing  operation  is  completed,  when  the  vrort  is  drawn'  off  as 
before  through  the  perforated  coiL    .  ^  ' 

Opentien  No.  4.-«-The  maah  having  been  made  with  the  smallest  practicable  quantity  of 
liquor,  and  at  the  'lowest  temperature  at' which  the  operation  eaa^be  cbndueted,  with  or  * 
Without  the  aid  of  the  masher ;  and  having  been  allowed  to  reD&ain  quieeeeiff  for  a  period 
which  may  vary  from  ten  to  ninety  minutes,  at  the  discretion  t>f  the  -operator,  the  <eoelca 
15, 16  are  turned  on,  and  also  the  cock  12.  The  worts  wQl  then  flow  from  tire  surfaee  of 
the  madi  through  tiie  strainers  16, 16,  down  the  pipes  15, 16,  ascend  the  four-way  reeeivtif 
H,  and  risei  tlffou^  the  perforated  coil  11  into  tiie  mash.  Thetweent  of  the  worts  may 
be  assisted  and  accelerated  by  injecting  steam,  hot  air,  or  oxygen  through  the  pipe  13; 'by 
which  means  also  the  mash  will  be  heated  to  any  require^  temperature,  and  the^  saccharine 
fermentation  promoted;  The  worts  are  ultimately  drawn  6ff  through  the  perforated  coil, 
as  in  the  foregoing  operations.  ,...*.,      .,'.....'      .  o,- 


THE  PACIFIC  SURVEYING  EXPEDITION. 

(From  the  Timet.) ' 


With  our  late  advices  from  the  Cape  of 
Good  Hope  we  have  received  intelligence  of 
an  interesting  nature  from  the  expedition 
which  left  England  in  the  spring  of  the 
nast  year,  for  the  purpose  of  making  a 
lengthened  survey  of  the  Pacific,  and  con^ 
ducting  the  various  scientific  operationa 
connected  therewith*  The  vessels-  selected 
for  this  important-  service  were-  the  HertUd 
and  Torch^the  latter  a  steamer  -of*  small 
draught  of  water,  and  both  under  the  Com- 
mand of  Captain  Henry  Mangles  Denham, 
B.N.,  F.R.S.,  an  officer  well  known  for  his 
scientific  attainments,  and  possessing,  in  an 
eminent  degree,  all  the  qualificalidns  re- 
quisite for  £he  sufterintendeace-  of  aa  un- 
dertaking of  such  unportance. 


Our  information  bears  the  date  of  De- 
cember 9th,  186B,  ^  at  mhicfk  period  the 
Herald  and  her  •  steam  tender  were  "st 
Simon's  Bay,  Gape  of  -€k>od  Hope,  mMcing 
tfetive  preparations  for -proceeding  fuither 
on  their  vo3rage  of  discovery.  We  select 
those  portions  of  the  letter  before  us  which 
possess  the  greatest  intferest  :^  -  *     ■  *■ 

«  The- saiisfactAry  results  which  have 
attended  our  passage  thus  far,  long  as  -ft 
hte  been,  have- not "^only  obtained' for  us 
commendation,  but*  also  elicited  'a  wish  at 
head-quarters  that  our  voyage- should' in- 
clude the  Cape  of  Gvdd  Hope.  Such  a 
detour, -howev^,  unllvoidably  protraets  it 
stBl  mo]^.  The  fact  of  our  having,  received 
inttruolions'te  obtain-  deep-sea  •oundiifgs 
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at  rapid  inter?alfl  of  time,  necessarily 
cheeked  our  progress  almost  every  hour, 
and  was  the  means  of  the  discovery  of  two 
ocean  hanks  of  coralline  structure,  extend- 
ing some  80  miles  separately,  and  sud- 
denly jumping  from  200  fathoms,  with  no 
bottom,  to  19  fathoms,  at  a  cast  of  the  lead. 
We  had  determined  that  our  magnetic  ob- 
servations should  form  a  close  link  chain 
throughout  each  successive  24  hours.  To 
fulfil  this  intention,  our  run  between  sun- 
set  and  sunrise,  however  fair  the  wind 
might  be,  could  not  be  more  than  40  miles. 

"  In  order  to  test  the  magnetic  deviation 
of  both  vessels,  at  every  anchorage  they  had 
to  be  swung,  and  the  meridian  distances, 
astronomically,  of  one  place  with  another 
had  to  be  determined.  According  to  the 
tranquillity  of  the  sea,  our  soundings  were 
carried  to  the  depth  of  1,000  and  1,500 
fathoms,  the  temperature  at  that  depth 
being  found  to  have  decreased  to  40o,  though 
90O  at  the  surface.  But  be  the  depth  of 
water  however  great,  the  temperature  at  the . 
bottom,  was  never  lower  than  40^.  By 
loitering  down  a  white  plate  in  a  pitch 
kettle  the  sun's  rays  were  traced  to  have 
penetrated  the  ocean  to  66  fiithoms.  At 
last  our  soundings  extended  to  the  unpre- 
cedented cast  of  8i  miles  depth,  and  our 
thermometer  here  brought  up  results  from 
greater  depths  than  were  ever  previously 
obtained.  The  great  depth  of  15,412  yards 
was  obtained  at  a  position  about  midway 
between  Tristan  d'Acunha  and  Cape  Horn. 
We  visited  the  island  of  Tristan  twenty  years 
ago,  since  which  time  no  ship  has  touched 
there.  On  this  occasion  we  nad  to  correct 
the  longitude  many  miles,  and  to  prove  that 
the  magnetic  variation  was  double  that  re- 
corded. A  survey  of  this  island,  and  fixing 
the  relative  positions  of  the  others  called 
Nightingale  and  Inaccessible,  occupied 
some  time.  Here  we  found  eighty-one 
British  Protestants  isolated — a  most  inte- 
resting incident  We  furnished  them  with 
gunpowder  to  blast  stone,  and  tools  to  work 
it  for  a  church  and  school-room,  and  reple- 
nished their  books  and  necessaries. 

**  To  effect  the  survey  of  the  banks  (one 
of  which  we  have  ntoied  Victoria)  required 
many  evolutions.  The  Herald  ¥i as  at  anchor 
in  the  middle  of  the  ocean  at  intervals  during 
more  than  three  weeks,  to  the  utter  astonish- 
ment of  some  ships  whose  tracks  lay  iu  the 
direction  of  our  position.  We  were  neces- 
sarily subject  to  the  vicissitudes  of  a  mid 
ocean  anchorage,  but  we  have  not  lost  an 
anchor,  spar,  or  sail,  nor  a  man  overboard 
during  our  peregrination  thus  far  through 
a  route  of  10,000  miles.  We  have  expe- 
rienced a  variety  of  phenomena  of  a  most 
interesting  nature,  varied  scenes,  and  cli- 
mate.   A  fourth  series  of  work  is  preparing 


for  despatch  by  the  packet  of  the  20th  inst. 
Our  refit,  taking  in  provisions,  &c.,  will  be 
completed  in  a  day  or  two,  when  we  start 
for  Sydney,  expecting  to  eat  our  Christmas 
dinner  near  to  the  island  of  St  Paul  and 
Amsterdam.  The  officers  %nd  crew  perform 
their  duties  most  cheerfully,  and  to  the  en- 
tire satisfaction  of  the  conmiander  of  the 
expedition.  When  we  arrive  at  the  aetual 
region  of  our  survey  we  shall  all  be  in  ex- 
cellent training." 

■  ;  ■■  ■'■'■ 
[We  have  be&n  favoured  with  the  follow- 
ing  letter  on  this  subject  from  Captain 
Molyneux  Shuldham,  ILN.,  of  Portishead, 
an  officer  who  has,  on'  several  occasions, 
made  some  valuable  contributions  on  nau- 
tical subjects] : 

To  the  Editor  qf  the  Mechames*  Magaasme. 

Sir, — In  consequence  of  the  late  articles 
published  in  the  Time*  regarding  deep-sea 
soundings,  taken  by  Captain  Denham, 
F.R.S.,  in  the  Heraid,  on  her  passage  from 
Rio  de  Janeiro  to  the  Cape  of  Good  Hope, 
as  stated  by  Mr.  Weld,  fVom  a  communica- 
tion which  the  Royal  Society  had  received 
from  the  Admiralty,  I  beg  to  intrude  upon 
your  'Columns  by  stating  that,  as  far  back 
as  December,  1841,  I  submitted  a  plan  to 
my  Lords  Commissioners  of  the  Admiralty, 
for  the  purpose  of  sounding  the  oceans  and 
deep  seas  of  the  world ;  but,  as  a  vessel 
expressly  fitted  for  the  undertaking  was 
absolutely  required  to  make  a  practical 
beginning  of  it,  their  Lordships  declined 
the  proposal  on  account  of  the  expense, 
although  stating,  at  the  same  time,  that  it 
was  very  desirable,  in  many  scientific  points 
of  view,  to  have  the  depths  of  the  sea  ascer- 
taine^in  all  parts  of  the  globe. 

Another  account  in  the  Timet  mentions 
that  Captain  Denham  succeeded  in  obtain- 
ing soun^ngs  to  the  great  depth  of  nearly 
S^  miles,  and  that,  soon  afterwards,  he 
sounded  in  19  fathoms  an  extended  coral 
bank;  which  clearly  shows  that  there  are 
very  high  submarine  mountains,  some  of 
which  may  rise  nearly  up  or  to  the  surface 
of  the  sea,  so  that  it  is  very  probable  that 
the  accounts  which  so  many  captains  of 
merchant  vessels  have  from  time  to  time 
related  of  their  having  discovered  shoals 
and  breakers  (not  laid  down  in  any 
charts)  may,  afler  all,  be  correct,  and 
that  many  vessels  which  have  never  been 
heard  of,  may  have  been  wrecked  upon 
them,  which  certainly  gives  great  import- 
ance to  the  subject,  and  shows  the  necessity 
of  our  acquiring  a  knowledge  of  the  con- 
formation of  the  bottom  of  the  sea.  To 
map  it,  even  imperfectly,  would  be  impos- 
sible without  much  assiduity  and  some 
annual  expense ;  and  by  all  maritime  nations 
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joining  in  the  gieat  work,  with  a  determi- 
nation to  complete  it  in  the  course  of  time, 
much  might  be  accomplished,  if  each  would 
constantly  employ  a  deep-sea  steam  or  calo- 
ric sounding  vessel  expressly  fitted  for  the 
purpose,  and  to  do  no  other  duty.  The  best 
practical  plans  would  soon  be  devised  to 
accompli^  the  purpose,  and  we  should  not 
hear  of  a  sounding  plummet  occupying 
nearly  9J  hours  in  finding  its  way  to  the 
bottom,  at  a  rate  of  less  than  one  mile  per 
hour,  whereas  six  or  eight,  I  think,  might 
be  obtained. 

The  great  depths  to  be  sounded  shows  the 
necessity  of  a  large  reel  for  winding  up  the 
line  to  be  fitted  in  the  hold  of  the  surveying 
vessel,  and  that  steam  should  be  the  power 
employed  f6r  that  purpose,  as  quickly  as  it 
could  be  done  without  the  risk  of  breaking 
the  line. 

In  the  year  1848  attempts  were  made  in 
the  Atlantic  Ocean  to  gain  soundings,  but, 
unfortunately,  a  plan  which  was  suggested, 
and  thought  to  be  a  ^eat  improvement, 
via.,  iron  wire  instead  of  a  hempen  line, 
completely  marred  the  undertaking.    The 
sounding-line  which  I  had  proposed  would 
have  been  about  the  specific  gravity  of  the 
water  which   it  would  have  displaced,  or 
only  as  much  more  as  would  be  required  to 
overcome  the  friction  of  the  line  at  different 
depths— that  is,  it  should  descend  with  equal 
velocity  at  all  depths,  or,  which  amounts  to 
the  same  thing,  show  equal  strains,  which, 
by  experiment,  might  be  easily  ascertained 
by  attaching  the  line  at  different  depths  to  a 
spring  steelyard.      This,   in   my  opinion, 
might  be  soon  practically  accomplished,  or 
if  not  perfectly,  it  would  be  of  little  matter. 
It  may  be  asked — How  is  the  hempen  line 
to  be  manufactured  to  the  desired  specific 
gravity  ?   I  should,  answer — As  hemp  is  too 
light,  I  should  have  a  fine  copper  wire  of 
the   desired  weight  twisted  in  one  of  its 
strands,  and  if,  after  sounding  practice,  I 
found  the  line  too  heavy  or  too  light,  I 
would  cause  to  be  inserted  in  the  next 
sounding  line  which  was  manufactured  a 
thicker  or  a  thinner  wire.    It  may  be  here 
remarked,  that  a  hempen   line    at    great 
depths  would  be  so  saturated  as  to  be  about 
the  same  specific  gravity  as  sea-water.    The 
greatest  care  was  taken  in  Captain  Den- 
ham's  soundings  to  bring  up  the  plummet 
or  sounding  weight;  but,  in  my  opinion, 
success  was  impossible ;  for  when  it  touched 
the  bottom,  there  must  have  been  more  than 
1,000  atmospheric  pressures  upon  its  upper 
surface,  while  its  lower  one  would  be  re- 
lieved from  its  equal  hydrostatic  one.    Thus 
in  deep-sea  sounding  all    the    sounding- 
weights  would,  I  fear,  have  to  be  sacrificed, 
and  no  information  could  be  given  of  the 
nature  of  the  bottom.    I  could  go  on  ex- 


plaining how  a  deep-sea  sounding  vessel 
should  be  contrived  for  doing  her  work  with 
the  greatest  speed,  but  I  should  then  be 
taking  up  too  much  of  the  valuable  space 
in  your  Magazine.  I  may  do  so  heresiter, 
should  Captain  Denham*s  successful  dis- 
covery  occupy  the  attention  of  the  mari- 
time  world. 

I  am,  Sir,  yours,  &c., 

MOLYNEUX  ShULDHAM. 

Conunander  R.N. 

Fortishead,  near  Bristol, 
Feb.  5,  1853. 


PARNELL'S  "  MASTER-KEY 
DETACHMENT." 

This  instrument  is  an  important  supple, 
mentary  adaptation  to  the  "  defiance-lock," 
invented  by  Mr.  Pamell,  of  Little  Queen- 
street,  Holboni,  by  means  of  which  a  great 
ulterior  purpose  is  accomplished  in  that 
highly  ingenious  contrivance.     There  are 
three  principal  points  in  the  "  defiance, 
lock"  which  deserve  notice — the  expanding 
bit  of  the  key,  the  revolving  curtain  or  cap, 
and  the  serrated  notches  in  the  "stump" 
and  in  the  levers.    First,  with  regard  to  the 
key.   When  this  has  moved  through  a  given 
portion  of  its  revolution, — about  a  quad- 
rant,— it  comes   in   contact  with   a   **  de- 
tector," or  obstacle,  which  would  arrest  the 
farther  progress  of  a  false  key.    The  true 
key  passes  the  point  by  means  of  its  ex- 
pancung  hit,  which  is  a  piece  of  hard  steel, 
sliding  outwards  upon  the  ordinary  bit.    At 
this  critical  point  of  the  course  of  the  key, 
a  steel  cam-plate,  or  eccentric,  at  the  base 
of  the  pin,  comes  into  play.    By  the  revo- 
lution of  the  key  against  this  plate,  the 
movable  part  of  the  bit  is  thrust  outwards, 
and  presses  against  the  detector,  enabling 
the  key  to  pass  the  point,  raise  the  levers, 
and  shoot  the  bolt.     In  returning,  the  ex- 
panding bit  is  brought   back  by  another 
arrangement  equally  simple.     The  revolv- 
ing  curtain  is  made  of  hardened  brass.    It 
revolves  about  the  pin  as  a  centre;  and, 
therefore,  with  the  key,  and  its  upper-plate, 
is  in  accurate  contact  with  the  interior  sur- 
face  of  the  lock-plate.    An  aperture  is  pro- 
vided  for  the  key  m  this  plate,  and  the  cap 
extends  around  the  side  of  this  aperture 
downwards  through  the  whole  depth  of  the 
lock,    forming  a    small   chamber,  within 
which  the  bit  fits  accurately ;  so  much  so, 
that  the  finest  point  cannot  find  access  to 
the  works.    As  the  key  moves,  it  carries 
the  curtain  with  it,  the  solid  part  of  which 
closes  over  the  key-hole,      with  a  false 
key,  which  a  burglar  would  have  infinite 
difficulty  in  admitting  into  the  curtain,  the 
curtain  might  be  brought  up  to  the  de- 
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lector,  .and  there  the  attempt  would  faiL 
The  Dotchee  in  the  stump  and  in  the  levers 
take  the  strain  off  the  levers,  supposing  an 
attempt  could  be.,  made,  to  force,  them  by 
any  extraordinary  j  means,  thou^  these 
seem  utterly  excluded.  There  tat  other 
points  worthy  of  notice  in  Pamell's  look ; 
but  we  have  stated. enough  to  ^render  the 
deseriptioD  .of  the  master-key  detachment 
comprehensible* 

The  intention  of  this  <;ont.rIyance  .is  to 
enable  the  possessor  of  the  master-key  not 
only  to  open  any  number  of  locks  of  the 
same  suit,  where  a  variation  of  keys  may  be 
necessa^ryp  but  also  tp  throw  them,  all  *'out" 
at  pleasure ;  so  ,that  none  of  the  ordinary 
keys  can  be  of  tlie  slightest  use  until  the 
mas^r-key,  by. its  insertion  in  the  lock, 
puts  it  intoi  working  order  for  them  again. 
In. fact,  it  locks  the  lock  ev«n  against  the 
ordinary  key,  and  acts  m  effectually  as  .if 
that  key  had  neyer  been  in  the  lock  at  all, 
tkereby  rendering  it  for  the  time  useless. 
The  mode  by  which  this  is  effected  ia  as 
follows:— rAt  the  end  of  the  levers  is  a 
stfong  spring,  having  a  bevelled  angular 
catch  on  the  uppes  end,  with  a  small  stud, 
about  a  quarter  of  an  inch-  in  diameter, 
proj^ting  to  the  outside  of.  one  or  both 
sides  of  a  door^  if  desirable.  On  this  catch 
one  or  more  levers  are  made  to  fix  quite 
independently  of  the  working  levers  of  the 
look  itself. 

In  a  bank,  prison,  or  others  large  estabT 
lishment,  where  a  number  of  key  a  are  in 
use  by  various  persons  up  to  a  certain  hour, 
it  often  becomes  desirable  that  the  opera- 
tion  of  these  keys  should  cease.  The  only 
thing  required  Cor  that  purpose  is,  that  the 
possessor  of  the  nuster-key  should  push 
the  stud  on  the  outside  of  the  door,  about 
t^e  sixteenth  of  an  inch  on  one  side ;  by 
which  means  the  extra  lever  or  levers, 
which  h^d  hitherto  rested  on  the  spring 
oateh,  are  instantly  liberated,  and  falling 
downwards,  take  possession  of  the  bolt. 
When  it  is  required  to  put  the  bolts  *'  in" 
again,  it  is  only  necessary  to  insert  the 
maater^key,  turn  it  round  about  one-third 
of  the  unlocking  movement,  when  the  extra 
levers  are  lifted  on  the  spring  catch,  where 
they  remain  as  before,  until  it  is  wanted  to 
detach  them  a^aln. 
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The  Riggers  at  Woolwich  dockyard  have 
commenced  stripping  tlie  Isabel,  the  screw 
steam  vessel,  belonging  to  Lady  Franklin, 
as  it  is  intended  to  .renovate  her  rigging  so 
a«  to  jrender> her  .capable. of  performing  a 
voyage    to  «]^ehring's    Strait.     The  work 


requisite  to  be  done  on  board  the  Isabel  will 
be  accomplished  with  as  much  despatch  ac 
possible,  as  it  is  desirable  to  have  her  ready 
to  leave  Woolwich. by  the  first  week  in 
March;  to  follow  in  the  course  of  the  Hattk>f 
suakef  Commander  Trollope,  also  intended 
to  proceed  to  Behring's  Strait.  . 
.  Th^  Piicenix :  steam  sloop,  Commandev 
Edward  A.  Inglelield,  will  be  accompanied 
during  ■  the  outward  voyage  to  Beechey 
Island  by  a  sailin^^  vessel  of  about  800  tons, 
the  Admiralty  having  advertised  for  .a 
vessel  of  about  that  tonnage  to  .be  com- 
manded^ by  a  merchant  captain  and  mer- 
chant crew,  the  arrangement  intended  being 
that  the  sailing  vessel  is,  inunediately  on 
arrival  at  ^eechey  Island,  to  deliver  her 
cargo  and  return  home  during  the  same 
season.  It  is  not  yet  finally  decided, 
owing  to  the  new  arrangement  of  a  vesael  of 
800  tons  being  employed  to  convey  stores 
to  the  .Arctic  regions,  whethjer  the  Ladj^ 
Franklin  or  Sophia,  the  sailing  vessels  of 
Captain  Penny's  expedition,  and  at  present 
idle  at  Chatham,  will  be  again  employed  io 
the  expedition  of.  1853  ;  but  as  these  vessels 
are  only  about  190  tons  each,  they  would  be 
most  desirable  auxiliaries  in  the  event  of  ijts 
being  found  necessary  to  send  either  or 
both  up  the  Wellington  Channel  after  Cap- 
tain Sir  Edward  Belcher's  expedition,  espe- 
cially as  a  vessel  of  800  tons  would  not  be 
suitable  in  the  event  of  her  services  being 
required  for  that  purpose,  owing  to  her 
great  draught  of  water.  The  Zaetif  Franklin 
and  the  Sophia,  manned  by  officers  and  sea- 
men of  the  Royal  Navy,  and  placed  under 
the  command  of  Edward  A.  Inglefield,  with 
the  rank  of  Captain,  would,  or  at  least  one 
of  them,  be  aubse()uently  available  to  pro- 
ceed up  Smith's  or  Jones's  Sounds,  or  arms 
of  the  grei^t  expanse  of,  water  which  was 
seen  by  Commander  Inglefield,  during  his 
voyase  up  the  former  sound  last  year,  and 
enable  him  to  decide  to  what  extent  the 
open  water  would  be  found  in  that  high 
latitude,  and  where  it  led  to. 


Receipt  /or  Joining  Glass, — Melt  a  little 
isinglass  in  spirits  of  wine,  and  add  a  small 
qu.antity  of  water.      Warm    the    mixture 

fently  over  a  moderate  fire.  When  mixed 
y  thoroughly  melting,  it  will  form  glue 
perfectly,  transparent,  and  which  will  re- 
unite broken  glass  so  nicely  and  firmly  that 
the  joining  will  scarcely  be  perceptible  to 
the  most  critical  eye.  Lime  mixed  with 
the  white  of  an  egg  forms  a  very  strong 
cement  for  glass,  porcelain,  .&c. ;  hut  it 
must  be  done  neatVi  as,  when  hard,  the 
superfluous  part  cannot  easily  be  smoothed 
down  or  taken  off — Scientific  American* 
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TSk  TtiADES  6^  l^IRMtNiiHAlii. 

Thb  manufiicturera  of  tbi»  town  and  of 
the  sttiTounding  country*  still  continue  in 
fvU  activity.  •  The  Wolrerhaxnpton  .and 
Willenhall  trades  are  in.a  highly  aatisfac* 
tory  condition,  considering  t\ie  high  prices 
of  all  ;raw  materiaL  •  At  Dudley,  West-* 
bromwichi  and  throughout  what  is  termed 
the  "  bUck  country,'*  the  puddlers,  miners^ 
and  others  are  workiiig  over  time,  and.  at 
Smethwiok  great  activity  prevails  in  the 
v«riou4  departments  of  manufacture.  * .-  4-t 
the  extensive  works  of*  Messrs,  Foz^  Hen<. 
derson,  and  Co.,  ahout  1,000  hapds  are  now 
employed  in  addition  to  about  2^00  others 
engaged  working  at  a  distance,  completing 
contracts  entered  into  by  thia  celebrated 
firm.  The  average  weekly  consumption,  of 
iron  at  these  premisea  is  upwards  of  1,000 
tons,  and  the  quanti^  of  .manufactured 
vork  completed  d«ily  amounts  to  100  toils. 
The  men  are  chiefly  occupied  with  the  iron 
work  for  the  Crystal  Palace,  which  is  being 
completed  with  great  rapidity,  and .  for* 
warded  to  Sydenham,  llie  iron  castings 
for  the- Paddington  terminus  are. also  being 
made  here,  and  considerable  additions  to 
the  original  .contract  have  been .  jdecided 
upon^  This  Urm  pre  now  also  actively  en* 
gaged  in  making  the  Zealand  railway /rom 
Roeskilde  to  Koersoerj  in  Denmark,  for 
which  they  oontracted  some  time  ago. 
Workmen  and  competent  foiemen  have 
been  sent  out,  and  the  materials  for  the 
construction  of  the  line,  which  is  65  miles 
in  length)  are  beinr  made  with  gr^at  ra- 
pidity and  forwardea  to  Denmark.  A  con-> 
tract  for  gasometers  and  oth,er.work  entered 
into  some  abort  time  ago,  and  intended  to 
light  the  City  of  Lima,  is  nearly  completed; 
and  will  speedily  be  forwarded  to  th^ur  des« 
tination.-*  The  iron-work  for  the  Great 
Central  Birmingham  iStation  is  also  being 
turned  out  rapidly^  and.  severak  large  ribs 
have  lately  been  forwarded  to  New-street, 
and  erected.  Some  large  ordex:s  for  railway 
carriage  and  wagon  wheels  are  also  being 
completed.        t       <    .    .  .« 

At  the  Smethwick  Tube -works,  Messrs. 
Asbroy's  caating-woxks,  and  Beaaley's  iron* 
works,  the  greatest  activity  prevails..  Some 
new  works  are  now  in  course  of  erection, 
where  it  is  intended  to  manufacture  hooks- 
and.eyca,And  oth^r  small  articles ;  and  it  is 
calculated  that  500  people  will  be  employed. 
This  branch  of  manulacture  in  Birming- 
ham is  now  in  a  highly  prosperous  oondi- 
tion;  and  though  the  profits  are  small, 
owing  to  extraordinary  competition^  the 
unusually  large  demands- render  increased 
speculation  profitable.  One.  firm  in  v -this 
town  new  completes  and  ahi{is  to  various 
parts  20  tons  per  week,  exclusive  of  large 
numbers  made  for  home  use. 


.  In  oonneetion  with  the  trade  of  this  dia» 
trict,  the  state  of  the  potteries .  may  not.ba 
undeserving. qotice.  In  consequence  of  the 
l^gh  price  of  coal,  and  the  rise:of  wages,  t^e 
manufactuvera  have  been. obliged  to  raise 
the  price  of:  china  and  earthenware ;.  and  at 
a  meeting  held  4m.Tuesdayi  which  lasted 
eight  hours,  it  waa  revplved  thatan  advance 
of  10  per  cent,  is  applicable  to  all  descrip* 
tions  of  goods,  china,  and  earthenware ;.  and 
that  the  foreign  list  of  1853  will,  in  future^ 
be  the  guide  of  the  trade.  Hew  lists  for 
the  home  trade  are  inxsourseof  preparation,' 
and  will  be  forwarded  to  t)te  trade  in  Lon^ 
don,  and  all  othet  large  towns  interested .  ii^ 
these  transactions.  .  It  was  stated. at. the 
above  meeting  that  the  advance  in  .the  price 
of  coal  alone  has  made  a. difference  of  from 
6002.  to  1,000/.  per  annum  to  some  of  the 
large  houses,  and.  proves  the  necessity  for 
the  proposed  advance  on  manufactured 
goods.  .   ..      ■ .      ..  ■   .  . 

.  T^ere  has  hot  been  any.  additional  ad* 
vance  on4>he  price  of  copper. declared  since 
my  last  l^ter  announcing  a  rise  of  ISi.  10s. 
per  ton ;.  but  orders  will  ^ot  J>e  accepted  by 
the  .smelt^s  and  dealers  at^l20/..fi)r  best 
selected,  and  the  warehouses  at  this  price 
continue  empty. 

The  tin  trade  is  still  in  the  same  un« 
fisvourable  ^sition.  There  are  abundant 
orders  on  the  hooka  for .  manufactured 
goods;  bujt  tin  cannot  be.  procured .hc^Ci 
even  at  the  recent  enormous  fdvaneeSf 
This  scarcity,  which  will  soon  lia\e  the 
effect  of  closing  some  of  the  largest  manu- 
factories, is -the  result  of  i^o^opoly.  :  There 
can  hardly  be  found  one  hundred  weight  lOf 
tin  in  the  Birmingham  waBehouaes,.whilAt 
large  stocks  are  pretty  well  known  to  be  in 
the  hands  of  London  dealers,  who  are  ex- 
ercising a  ;^uino^s ,  monopoly,  tq  f}\e  very 
serious  injury  of  our  inahufacturers  and 
mechanics. 

•  Xhn.exp(irtation.of  3innii^ghA9i  hardware 
t,o  Australia  is,  according  .to,  all.a^CQunt^ 
greatly  on  the  increase*  <7UQ&  and  pistola 
continue  in  great  demand ;  but  p^rhap9  pf 
all  orders,  except  those  foK  these  weapons  of 
ofifence  and  defence,  which  best  indicate  the 
state  of  society  in  the  country  fos  whiq)i 
they  are  destined,  isi  an  imnfiense  order  now 
in  course  of  execatiq^  in  Birmingham  f^r 
handcuffs  and.  leg-irena !  .,  A  Urge,  qvantity 
have  already  been. shippe4  for  Melbpur^Ot 
and  a  still  larger  numher  will,  b^  exported 
in  the  course  of  the  present  and  next  week. 


Titfi  tkoit  tllXDE. 

. .  Birmingtiftm.'r-TheixQD  ^rade  remains,  as 
last  repejcted.ia full  i^«l;^vi^ i:|md.ptrfp|»,.by 
the  leading  houses,  are  firmly  maintained. 
Out  of  159  furaaces  in  South  Staffordshire, 
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there  are  now  127  in  blast,  and  new  ones 
are  in  course  of  erection.  Oood  ironstone 
fetches  from  20s.  to  228.  per  ton ;  and  in 
the  neighbourhood  of  Dudleyi  where  the 
royalty  is  fixed  regardless  of  the  selling 
price  at  about  2s.  per  ton,  masters  are 
realising  a  large  profit.  It  is  said  that 
some  parties  who  have  had  large  contracts 
to  execute  at  prices  agreed  upon  before  the 
adTance  took  place,  can  purchase  iron 
under  the  quotations  of  the  last  quarter, 
and  so  for  there  is  a  tendency  to  give  way. 

Some  extensive  orders  have,  within  the 
last  month,  been  received  from  America 
for  railway  iron;  and  contracts,  it  is  ex- 
pected, will  be  entered  into  for  about  ten 
thousand  tons  for  the  same  market,  within 
the  next  fortnight.  The  rails  to  be  made  to 
the  above  order  will  differ  materially  in  con- 
struction to  those  used  on  our  railroads. 
The  rail,  in  place  of  being  made  in  the 
solid  form,  will  be  made  in  two  equal  parts ; 
and  when  laid  down  will  be  put  together  by 
means  of  screws  or  strong  rivets,  and  will, 
it  is  said,  fully  answer  the  purposes  in- 
tended. There  is  also  to  be  a  great  im- 
provement in  the  joints  of  the  rails,  so  that 
each  will  fit  tightly,  and  cannot  possibly  be 
displaced  by  any  weight ;  and  the  metals, 
when  laid,  will  present  the  appearance  of 
solid  lines,  without  any  divisions  whatever. 

Glasgow  Pig  Iron-M^ket. — Glasgow,  Feb. 
12. — During  the  past  week,  the  market  for 
pig-iron  has  been  languid,  and  prices  have 
gradually  given  way,  closing  at  the  lowest 
point ;  viz.,  588.  6d.  cash  for  warrants,  at 
which  there  were  sellers  to-day  without 
buyers.  No.  1,  g.  m.  b.,  may  be  quoted  at 
54s.  6d. ;  No.  3,  54s. ;  No.  1,  Gartsherrie, 
568.,  cash,  against  bills  of  lading. 


INSTITUTION    OP   CIVIL 
ENGINEERS. 

The  ordinary  weekly  meeting  of  the  In- 
stitution was  held  on  Tuesday  evening  last, 
James  Meadows  Rendel,  Esq.,  President,  in 
the  chair. 

The  paper  read  was  "  On  the  Use  of 
Heated  Air  as  a  Motive  Power,"  by  Mr. 
Benjamin  Cheverton. 

The  author,  in  a  short  historical  notice, 
stated  that  Sir  George  Cayley  had  written 
on  the  subject  in  1804  and  1807,  and  had 
subsequently  built  several  eng^es;  but 
that  the  Messrs.  Stirling,  of  Scotland,  pro- 
duced the  first  really  eflScient  engine,  work- 
ing by  means  of  heated  air,  in  the  year 
1827;  in  the  same  year  Messrs.  Parkinson 
and  Crosley  brought  forward  their  Air 
Engine  ;  that  Mr.  Ericsson,  following  more 
closely  the  arrangements  and  form  of  the 
ordinary  steam  engine,  constructed  an  air 


or  a  "  Calorie  Engine,*'  as  it  was  termed,  in 
1888; — Messrs.  Stirling  patented  further 
improvements  in  1840,  and  in  1845  their 
engine  was  described  to  and  discussed  at 
the  Institution  of  Civil  Engineers; — in 
1851,  Mr.  Eriesson  brought  forward  his 
present  form  of  engine ; — ^and  that  the  prin- 
ciple acted  upon  in  both  these  latter  in- 
ventions,  and  announced  as  an  important 
discovery  in  motive  mechanics,  was  the  re- 
iterated use  of  the  same  caloric,  in  the  pro- 
duction of  power.  The  mechanical  means 
of  realizing  this  idea  were  described,  and  it 
appeared  that  in  both  inventions  they  were 
substantially  identical.  The  ejected  hot 
air,  by  being  brought  into  contact  with  an 
extensive  metallic  surface  of  wire  gauze, 
was  deprived  of  its  heat,  which  the  next 
moment  was  imparted  to  the  incoming  cold 
air,  and  thus  the  ultimate  use  of  the  fuirnace 
was  only  to  supply  the  unavoidable  waste  of 
caloric  by  radiation. 

This  view  of  the  subject  was  strongly 
contested,  as  being  inconsistent  with  the 
best  established  laws  of  nature,  and  as  in- 
volving the  idea  of  the  possibility  of  the 
creation  of  power.  It  was  argued  at  some 
length,  that  the  employment  of  caloric  as  a 
motive  agent  consisted  in  the  development, 
from  molecular  forces,  of  a  dynamic  force, 
and  as  such  was  directly  amenable  to  the 
third  law  of  motion — that  of  action  and  re- 
action  being  equal  and  opposite.  It  was 
contended  that  sensible  caloric  was  not  an 
indication  of  the  presence,  but  of  the  abey- 
ance of  mechanical  action  ;  that  these  were 
interchangeably  convertible  quantities ;  and 
consequently,  that  a  working  force  could 
appear  only  as  heat  disappeared — a  con- 
clusion entirely  opposed  to  the  assumed 
principle  of  the  "Caloric  Engine,"  that 
"  caloric  could  be  made  to  operate  over  and 
over  again."  It  was  admitted,  however, 
that  there  was  an  apparent  anomaly  in  the 
application  of  the  law  of  action  and  re- 
action, when  caloric  was  in  question,  in  the 
fact  that  its  quantity  was  not  less  after  than 
before  the  generation  of  steam  power,  if  it 
were  estimated  conjointly  by  water  and  tem- 
perature. But  it  was  explained  that  a  cause 
might  have  two  classes  of  effects,  and  might 
require  two  distinct  and  different  measures, 
to  indicate  its  entire  efficiency ;  that  while 
caloric  might  remain  intact,  under  the 
aspect  adverted  to,  it  lost  by  a  declination 
in  the  intensity  of  its  temperature,  for  which 
the  equivalent  gain  was  a  dynamic  force — ^a 
conclusion  as  adverse  as  before  to  the  idea 
that  such  force  could  be  acquired  without 
cost.  It  was,  in  short,  in  the  aspect  of  a 
vis  vJoa  "force"  in  caloric,  that  the  deve- 
lopment of  mechanical  action  must  be  con- 
sidered. These  views  were  further  ex- 
plained and  illustrated  by  a  reference  to  the 
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uialogous  difference  between  momentum 
and  the  more  practical  modification  of 
power,  named  by  Smeaton  and  Watt,  "  me- 
cbanical  power/'  "work,"  and  "duty;'* 
and  it  was  shown  that  here  also  an  apparent 
discrepancy  existed  in  relation  to  the  third 
law  of  motion^  but  which  was  cleared  up 
when  both  the  measures  of  power — ^that  by 
time  and  that  by  space — ^were  appropriately 
used. 

It  was  contended,  that  the  "Caloric 
Engine"  was  analogous  to  a  non-expansive 
high  pressure  steam  engine,  which  it  would 
exceed  in  wastefulness  of  heat,  if  it  were  not 
provided  with  what  its  inventor  improperly 
termed,  a  "  Re|^nerator ;"  the  office  of 
which,  it  was  insisted,  was  simply  to  absorb 
the  unutilised  sensible  caloric  of  the 
escaping  air,  which,  as  compared  with 
steam,  was  in  very  large  proportion  to  the 
efficient  calorie ;  and  to  afford  another  op- 
portunity for  its  being  converted  into  force, 
thus  compensating  for  the  loss  of  expansive 
pressare.  An  explanation,  founded  on  these 
eosMtderations,  was  given  of  the  continued 
aetion  of  the  engine,  for  some  time  after 
the  ire  waa  withdrawn — a  fact  which  had 
been  advaaeed  in  support  of  what  was 
styled,  the  untenable  hypothesis  of  a  "  re- 
generator of  fcrce." 

Although  the  mechanical  effect  of  heat 
might  be  proved  to  be  independent  of  the 
chemical  condition,  if  not,  also,  of  the  phy- 
sical constitution  of  bodies,  it  was  admitted, 
that  economy  of  fuel,  a«  being  a  distinct 
question  from  that  of  eoonomising  the  ca- 
loric already  in  possessioQj  was  eminently 
a  practical  matter,  only  to  be  determined 
by  experiment ;  and  in  this  point  of  view  it 
was  explained,  in  what  manner  the  recep- 
tion of  heat,  at  a  much  higher  temperature 
than  steam,  was  greatly  in  favour  of  air  as  a 
naotive  agent,  but,  on  the  other  hand,  many 
adverse  considerations  were  adduced,  tend- 
ing to  show  the  impracticability  of  the  sys- 
tem, in  its  present  form. 

In  conclusion,  it  was  shown,  that  the 
"Caloric  Engine"  did  not  rest  on  true 
principles,  exclusively  its  own  —  that  its 
merits  stood  upon  common  ground  with 
those  of  the  steam  engine — and  therefore, 
that  even  should  the  performances  of  air  be 
found  superior  to  those  of  steam,  it  could 
not  be  anticipated  that  the  former  would 
immediately  supersede  the  latter;  but,  as 
Ikr  as  public  statements  could  be  relied  on, 
the  periormanees  of  the  air  engine  on  board 
the  "  calorie  ship,"  Erictttm,  were  very  un- 
ftvowable  to  the  pretensions  of  the  promul- 
gators of  the  plan. 

The  discussion  was  commenced  by  an  ex- 
position of  the  several  systems  adopted  by 
Sir.  6.  Cayley,  Stirling,  Parkinson,  and 
Crossley  and  Ericsson,  iUustrating  them  by 


diagrams  ;  whence  it  appeared,  that  the 
most  preferable  mode  of  heating  the  air  was 
that  of  Sir  G.  Cayley,  by  directly  travers- 
ing  the  incandescent  fuel;  that  the  great 
improvement  recently  introduced  by  Erics- 
son, was  the  wire  gauze  regenerator,  which 
however  formed  an  integral  part  of  Stir- 
ling's  oriffinal  design.  The  practical  diffi- 
culties  of  the  Immense  dimensions  of  the 
heating  vessels  and  cylinders,  and  the  rapid 
destruction  of  the  metallic  parts,  were  fully 
considered ;  and  it  was  admitted,  that  al- 
though, at  present,  there  did  not  appear  to 
be  any  positive  recorded  results,  more  ad- 
vantageous than  by  the  use  of  steam,  it 
would  be  wrong  to  discourage  the  attempt 
to  use  heated  air,  and  to  overcome  the  in- 
herent difficulties  of  the  system. 

Allusion  was  made  to  the  appendix  to  a 
tract,  published  by  Mr.  A.  Gordon,  wherein 
it  was  shown,  that  the  volume  of  the  gases 
into  which  one  cubic  foot  of  anthracite  coal 
was  decomposed,  under  atmospheric  pres- 
sure, was  219,250  cubic  feet,  that  the  volume 
of  air  required  to  sustain  combustion  was 
14,278  feet;  the  mechanical  power  developed 
was  478,000,000  lbs.,  raised  one  foot.  It 
'  was  proposed  by  Mr.  Maxwell  Lefroy  to 
pass  these  gases  through  water,  in  order  to 
purify  them  from  grit,  &c.,  and  to  cool 
them  to  a  convenient  temperature,  and  then 
to  use  them  together  with  steam,  in  power 
cylinders.  He  proposed  a  system  of  co- 
axial cylinders,  of  which  the  central  one 
was  the  furnace,  the  two  next  were  cylin- 
drical shell-boilers,  the  water  in  the  inner 
one  of  which  completely  covered  the  surface 
of  the  furnace — mat  in  the  outer  one  hav- 
ing its  surfkce  always  below  the  insertion 
of  the  gas  pipes  in  the  furnace ;  the  exterior 
sheels  being  for  the  purpose  of  gradually 
heating  the  air,  in  its  passage  to  the  f\ir- 
nace,  so  that  the  exterior  shell,  which  alone 
sustained  the  bursting  pressure,  was  always 
cool. 

About  one-seventeenth  part  of  the  power 
produced  would  be  expended,  in  forcing  in 
the  air  required  to  sustain  the  combustion 
of  the  fuel.  The  coal-hopper  was  co-axial 
with  the  furnace,  and  wa^  kept  cool  by  the 
supply  water  descending  through  its  hollow 
shell  into  the  interior. 

The  system  would  be  one  of  high  pres- 
sure ;  and  some  of  its  advantages  were  as- 
sumed to  be,  the  absence  of  a  funnel  — • 
saving  three-fourths  of  the  fuel,  safety  from 
explosion,  with  economy  of  first  cost,  space, 
and  labour. 

The  discussion  of  the  Paper  was  adjourned 
until  the  Meeting  of  Tuesday,  February 
22nd,  when  it  was  announced  that  the  whole 
of  the  evening  would  be  devoted  to  the 
subject 
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,.,,T^B.  teiUh  ordjparj  mectiij^  of  the  ^p, 
Owelty  vfas.  ii^^d,  oa  Wednesday!  One-l^th 
iixst't  ^^.  ToqIub,,  Esq.i  r.R.S.,  Vice-Presi- 

de»t,  iij  ihp  CJiAJr-tl  ,     i     ,i    •      ,    ..   •".. 
.j,>ir.,Jt,  SpaffkfiSfHaU  read  a,  papjer  "jO« 
ti^e  QistQjcy^and  M^mufa^ture  of  jSootq  a^d 
^J^Qfis/'  iB.,\|fhii?l^  hfi.  gave.^u.  elaborate  Wr 
cpimtpC  tji^t;,  article  of  po$tump  fTa(iat.the 
C^iiest  period  (q  thp,|pirey$ent  time,  iiUust):al- 
ing  hjii  ceisuBxlu  by  reference, to. a  large,  col- 
l^ption  of  ape^junei^  and  diagrauia,  m^ny  of 
Che  iatJter  being  taken ,  &om  £gyptian  aiul 
other  ;-emaina  «t  i^he.  British  Museum.  tMr. 
Hall  gav€^  a'  most  interestJuig  ;^traot  &oqi 
an  essay  on  bppts,  p,ud^  sh.oea»  ao^  sUpp^rjB, 
vritten.  by.  Proffs^r  Catppeff  pf  JUeyden, 
abouJL  ^,  hundred  yea;;*  t^ffo,  and  then  came 
tQ  .^he  pracViqni  p^rt  ojf  the  que^tion,-r-rthe 
boots. and  sho^a.of  l:he  pfe^ent  day»and  how 
they  Wfereprpd^ced.  .j^oot^  w(ere  preferable) 
))^,8ajd„tQ  ^hpes,.^  the^.gave  ^greater,  aiip- 
pprt  t;p  t^eijfe^t  and  lajDicles.  i.  Thp  inconve- 
pience  ;of  laqf»  and  bu^^pa  boots  was.lhiqn 
referred  to,. and  the  .substitution. of  elastic 
y^eb,  sides, ,  introduced  •  by  ^f«  ^^11  about 
twenty  y^ars  a^9^  was  thougl^t  to  oe  preickif - 
able.     Soi9«  diiodcultjes  .were .  ^t  ilrst  ei|. 
countered  in  gf  tting  a  web  iwhich  gihouid  be 
at  all  times  an|l  seasons  perfectly  plastic,  and 
pliable,   and  |}houJld., return  to  ita  normal 
state  op  the  j^mpyal  of,  strain*     This  had 
heei> .  atteippte^  with  spiral  wir^,  and  with 
^hi?. ord^narx  india-rubber^  but^ it,, was. found 
that  ,th^  oqe  ifras  too  rigid,  and,  that  th^ 
Qther,.  Qi\  a  icold  day,  lost  fall  i):^  elastic 
pxop^ties,,,. After ^. series  oif  ^jqteriqie^^, 
aW.  the  intro^UMstion  of  .vulc2^Qi74ed  India- 
rubber.*   the   exact  elasticity  required   was 
ohjjained..      ^  ,       j  ,     t. 

:  The  gpcietvy  fin^ftiypbCfd  tha^  a  paper  hy 
Profeasor  ^.acl(u»  of  King's  Collage,  Feeder 
ricton,  New  Brunswick,  "  On  Uniformity 
m.JiVi^ightfii,  A^c^pures.^nd  Mporya,."  which 
had  beep  cdmrnu^ica^  by  Qia  Grace  the 
Duke- of  Newftastle,  Her  Majesty's  Secre- 
tary ^of  States  for  the  Colonies,  would  be  read 
ai  the  meeting  of  Wednesday,  February 
23rdi  , 

TttE  bOTTON  MANtlFACTTTItfi. 

it.  •  • 

On  Monday  eyening,  Mr.  Frederick 
Warren,  of.  Manchester,  delivered  the  first 
of  .a  course  of  lectures  -at  the  Society  of 
Arts,  "  On  the  History,  Trade,  and  Mauu- 
faoture  of  Cotton."  This  lecture  was  de- 
yQted  lo  a  consideration  of  the  natural  hts« 
tory  of  the  cotton.plant,  and  of  the  countries 
in  which  it  flourishes,  the  diiferent  yarieties 
of  long  and  short  staple,  and  their  peculiar 
usea  being  carefully ^figpribed.  The  saw 
gin,  and  its  various  modifications  for  freeing 


the  fibre  of  the  seeds  found  with  it  in  ike 
pod,  was  next  explained.     >f  r-  Warrea  thep 
referred  to  the  condition  of  tbq  people  in 
cotton-growing  ooun tries,  and.  dkowed,  by 
well*arranged  statistics,  how.the.inerease  of 
our  trade  with' America,  ia  this  article,  had 
bee&the  direct  cause  of  a  gradual  extension 
of  slavery,   and  'had:  tended  > to  raise  the 
money  value  of  the  slave.     There  were  hat 
two  ways,  he  said,  in  which  iBngland  oould 
put  a  stop    to  that   ^boDainable   syatfim; 
and,  looking  at  it  simply  in  a.  oomroeieial 
spirit,    he    believed    it    was   her .  interest 
to   do   so.      Tlie    first    was,,  to  t»urakasf 
the- whole    of   the  slaves. and  give    them 
their    liberty, — as  was  dona    in.   the  case 
of  our  owa  colonies $'  and  ihe  other. was  to 
encourage,. the  growth  of  cotton  in  British 
India,  which  had  be^n  shown  to  be  capable 
of  producing  as  good  qualities  and  aa  great 
varieties. of  cotton  as. any  other  past  of  the 
worlds. In  India,  too,  Briiash.  subjects  would 
be  employed  as  free  .cultivators^ the  eoft 
of  which  would   not.exceedf  if  indeed   it 
came  up  to,  one-sixth,  of  tha  cost  of  slaxe 
labour.     There  were  many  reasons,  obvious 
to  any  one  who  thp^ht  on  the. subject,  why 
it.  was  advisable  that  we  should  not  depend 
so  completely  on  America  for  our  increas- 
ing requirements..    There  was  .ueves  much 
more  Uian  two  months'  supply  on  hand,  and 
already  on  several  occasioASthis  aupply  had 
been  jeopardized;,   sometimes  by  natural 
causes,  as  pie  failure  of  the  crc^S)  at  others 
hy  the  attempt  at  monopoly!  on  the  part  of 
American  speculators,  which. iiad  obliged 
us  to  pay  a  higher, price,  amounting  in  one 
instance  to  between  four  and  finre  mElions 
in  the  year..   When  it  was  considered  that 
two  millions  of  our  people  were  dependent 
for  their  daily  bread  on  this-  trade,  it  be- 
came of. the  .utmost  importance  that  ve 
should  take  every  meansiu  our  power  to  pre- 
vent  anythuig  like  an  impediment  arising 
to  the  regular  and  uninterrupted  supply  of 
so  important  a  commodity. 


PARHELIA. 

The  following  accounts  of  Parhelia,  or 
mock  suns,  observed  in  Northamptonshire 
and  Huntingdonshire,  on  the  14th  aud  15th 
instant,  are  given  m  letters  to  the  Editor  of 
the  Times: 

To  the  Editor  qf  the  Timet, 

Sir,— At  twelve  o'clock  this  morning, 
when  retuniing  from  skating  with  a  friend, 
I  perceived  on  either  side  of  the  sun  two 
parhelia,  or  mock  suns ;  these  were  in  their 
usual  places,  in  two  intersections  of  the 
halo.  In  each  parhelion^  the  colours  w«re 
prismatic.  Higher  in  the  heavens,  touching 
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tke  halo,  was  an  arc  of  an  inverted  rainbow;  | 
and  still  higher,  with  the  (Hrismatic  colours 
much  more  vivid,  was  another  inverted  are. 
These  two  inverted  arcs  were  as  distinct  in 
colours  as  the  common  rainbow,  but  not  of 
the  same  breadth.  There  were  various  other 
circles  not  well  defined.  Verging  towards 
the  north  was  a  third  parhelion,  not  consist- 
ing of  prismatic  colours,  and  in  which  we 
could  not  trace  the  intersecting  circles  dis- 
tinctly. The  clouds  in  the  north  were  at 
the  same  time  tinged  with  red.  The  par- 
helia lasted  more  than  an  hour.  I  enclose 
a  plan  of  that  which  was  most  distinctly 
seen.  This  appearance,  well  known  to  be 
common  in  Polar  regions,  is  tuot  very  com- 
mon in  England.  I  find  that  on  the  28th 
of  August,  1698,  three  mocksuna  were  seen 
at  Sudbury,  in  Suffolk,  at  eight  o'clock  in 
the  morning;  and  at  Lyndon,  In  the  county 
of  Rutland,  on  the  22nd  of  October^  1721, 
parhelia  were  seen  at  eleven  o'clock  in  the 
morning. 

I  am,  yours  truly, 

Emeric  S.  Berkeley. 

King's  CUIEb.  Vandsfnd,  Northamptonshire, 
,         February  15. 


Sir,  — About  a  quarter-past  .twelve  p.m. 
this  day,  my  attention  was  called  by  Mr. 
Valentine  Hillj  agent  tq  his  Qrace  the  Puke 
of  Manchester,  to  a  beautiful  appearance  of 
four  parhelia,  situated  at  different  points  of 
a  great  circle  of  bright  light,  parallel  with 
the  horizon,  i^nd  passing,  through  the.  sun. 
The  ^iiglc  formed r  hyi  this.rin^  with  .;Jie 
horizon  i^^as  ^apparetUly  25  deg.  20  min. 
Around  the  sun  was  a  vertical  circle  of 
white  light,  in  breadth  about  one-third  of 
the  dianaeter^ef  the  sua,  and  at  the  intersec- 
tion qf  .this  ^r^lp  ,with  the,  horizontal  qne 
the  two  most  southerly  parhelia  were  situ- 
ated ;  these  were  very  brilliant,  of  a  fawn- 
colour  towards  the  sun,  and  of  a  violet-wliite 
pn  the  more,  remote. aide  ;  the  two.  more 
northerly  parhelia  were, much  fainter,  and 
dis.nppeared  before  .their  angles  could  be 
taken.  There  was  at  the  same  time  in  the 
zenith  a  beautiful 'circular  ring,  not  very 
distinet  towards.. the  north,  but  showing 
farilliant  tpris^aaiic.  colours  towards  s  the 
south.  The  diameter  of.  thia  ting,  wl^ich 
was  horizontal,  was  apparently  th^  same  as 
that  of  the  vertical  circle,  in  which  the  two 
most  southerly  parhelia  were  situated..  From 
further .  observations  taken  by  Mr.,  Hill  at 
2h«  45m.  P.M.,  th£  angle  between  the  par- 
helia was  48.  deg.  20  min.  At  the  fiame 
time  the  angle  between  the. sun  and  the 
nearest  point  of  the  prismatic  ring  in  the 
zenith  was  47  degp.  ilMothAMioK.  a  Nautical 
Abfumae^^al  ha:nd«.il  am.uoi  ab^e.lO.A«cji3rr 
tain  whether  this  observation  confirms  the 


supposition  that  >  the  diameter  of  the  pris- 
matic ring  and  of  the  vertical  circle  was  the 
same.  The  Air  has  been  .very  keen  during 
the  day,  and  at  ten  this  morning  the  ther- 
mometer stood  at  23  deg,  F.  (in  the  house), 
while  yesterday  in  the  open  air  it  was  as  low 
as  24  deg.  This  phenQi^^ppn  bears  con- 
siderable resemblance  to  the  one  recorded 
by  Scheiner  in  1630.  •  ,    •, 

I  am,  SiB,  Sic, 
,  .        John  Thornton. 

Grammar-school,  Kim^elton,  Hunts, 
February  14. 

WORKING;  ,OFf ,  CQ  At-MEASURES 
IN  SOUTH  AUSTRALIA. 

At  length  we  may  eajoy.the.  prospect  of 
a  development  of  the  m^peral  wealth  of  our 
^outh  Australian  colonies  in  a  new  direc- 
tion. Having  for  some  time  past .  run 
almost  exclusively  on  the  produotlon  of 
gold,  the  determination  to  work  the  rich 
coal-measures  of  this  singular  country  is  a 
circumstance  upon  which  ^pur^cqlo^iial  aud 
our  home  interests  mapf,  congratulate  them- 
selves, l^he  undertaking,  has  assumed  ,|he 
practical,  form  of  a  pommercifd. company, 
forn^ed  for .  prosecuting  it,,  under,  the  .st^le 
^nd  title  of"  The  Ac^strs^a^iaxi  C^oaJl  Minfug 
Company."  ,  JEtis  needless  to  point  putfhe 
advantages  for  navigation,  and  local  ma- 
nufacturing purposes ;  this  '  would  neces- 
sarily result  from  coal  mining  in  Australia. 
Steam  navigiation  :beii)g  •  now  established 
with  that,  c.oloi)y,  the.isjqili^ty  that  would,  be 
thus  a^orded  for  obtaining  coal  ^for  the 
return  voyage  in  the  colony  itself  must  be 
considered  as  of  the  highest  importance ; 
while  .the  high  character  g^the  I^irectors  of 
the  Cpmpany,  aqd  those  of  thf  officer^  cpn- 
nected  with  it,  insure  the  propei;  working  of 
the  undertaking!  Altogether,  we  look  upon 
ti^e  Australasian  Coal  Mining  Company  as 
one  of  national  importance,  and  ,^s  such 
heartily  desire  that  its  operations  may 
prove  abundantly  successful. 


THE  CONICAL  FLOUR-MILL. 

Sir, — I  have  just  read  a  most  interesting 
account  of  the  performance  of  the  conical 
fionr-mill,  ou  the  principle  of .  We^itrup's 
patent,  in  your  Magazine  of  las^  Saturday. 
The  advantages  of  this  arrangement  are  so 
manifest,  that  the  inventor  deserves  this 
grateful  eongratulations  of  all  classes. 

It  is  doubtless  known  to  Mr*  Westrup, 
and  does  not  at  all  derogate  from  tjhe  ment 
of  his  invention,  that  a  part  of  the  principle 
waa  known  to  the  ancient  Ronxans.  Re- 
ferring to  my  sketch-books,  I  find  drawings 
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of  Mnrml  milU  of  tha  eocioal  tana,  the  I  guncd  hj  Mr.  Wiatrup,  of  libentiog  tha 
chief  difierenee  between  which  uid  tha  p»-  flour  from  the  mill  without  needlaaa  and 
tent  mill  ia,  Uut  the  bottom  Mono  wu  Gied  I  injuiiou*  Tatiituiation,  beloDgod  alio  to  the 
tad  tha  top  oaa  rerolied.    The  adfantaga  |  anoieQt  brm.     I  aand  you  a  copy  of  one  of 


my  drawinn,  done  bi  tUn,  of  one  of  IhcM 
aoeient  milli  in  Pompeii,  and  alao  of  the 
lower  atona,  from  which  the  top  one  hu 
been  remoTcd.  Two  aquiie  hole)  in  the 
npper  atone — one  on  each  aide — indicate 
that  two  abort  capatan.btn  were  uied  to 
tun  it,  moat  ptooably  by  running  round. 


Two  peraona  were  required  to  work  tbeae 
milla  ;  they  iUualrate  the  paauge,  Luke 
i»iL  36 — "Two  women  »hdl  be  grinding 
together." 

I  am.  Sir,  youra,  &c., 

£.  L.  Bektbok, 
Fatekam,  Fab.  it.lUJ. 


Tkt  Prmaeal  DraagkltmM-i  Bwek  iff  iwfai- 

trial  DtapL,  formimg  a  eompltU  emn-M  ^ 

tiidimrietU,  SMghutrhig,  amd  JrcUltelMral 

Drammg.     Traoalated  bout   the    French, 

with  Additiona,  by  William  JoHHaoH, 

A.I.C.E.,  Editor  of  Iha  "PracMfol  Jft- 

olaicf'  Jtt^mU,"     Longman  and  Co. 

Tkii  ia  the  firat  part  of  an  elegant  and 

highly  uieflil  work,  for  which  a  want  baa 

long  been  felt  inooi  educational  appliance!, 

and  which  promiae*  to  gi*e  an   inercaaed 

impetiu  to  the  oultiTation  of  every  art  in 

which  elegance  or  preciaion  of  form  ia  an 

•lacntial  elemcuL    In  almoat  erery  walk  of 

dMorUin  art,  it  ia  wall  known  how  much 

raniaina  to  be  don*  in  inculcating  a  Juat 

appreciation  of  the  principlea  of  beauty ; 

and  though  in  thoae  of  conatruotion  we  may 

be  aald  to  hare  more  generally  correct  ideaa 

of  flgore,  the  relatiTe  proportion  of  puta, 

and  their  eflectlTC  repreaentation,  it  cannot 

b«  dMibled  that  all  would  be  largely  pro- 


moted by  aaaiating  in  dcreloping  the  art  of 
tha  draughtaman,  which,  in  innumerable 
inilancei,  hai  been  the  meana  of  enabling 
an  idea  to  be  realiied,  which  otherwiae 
would  not  have  eicaped  from  the  uncer- 
tainty and  imperfect  conoeptioD  which  anr- 
rounded  it. 

To  the  promotion  of  thia  great  object  in 
*  popular  form,  rendering  ita  puriuit  eaay 
byajudioioui  expoiiticn  of  thoae  geome- 
trical principle!  only  which  are  needed  in 
practice,  and  holding  out  a  strong  tempta- 
tion to  the  itudent  to  proceed,  by  ""Ming 
him  to  apply  hia  knowledge,  aa  aoon  aa 
acquired,  m  prodaaing  acme  of  the  moat 
elegant  deaivna,  the  work  before  ut  ia  en. 
tirely  deroted.  Apart  from  ita  literary  and 
illnitratiie  merita,  which  are  of  the  higheat 
order,  it  cornea  before  the  artiatic  public 
under  auapicea  which  aiaure  ua  at  once  of 
the  ability  with  which  ill  lyatem  of  inilruc- 
tion  ia  carried  out,  and  it!  practical  utility 
in  the  aru  and  manufactures.  The  original 
work,  in  the  French  language,  waa  edited  by 
H.  Ajrmengaud,  FtofMaoi  of  Deaign  in  th« 
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Conierratoire  dec  Arts  et  M^en,  at  Paris, 
and  M.M.  Annengaud,  jun.,  and  Amouroux, 
Engineers.  Its  compilation  is  reniarkable 
for  nothing  so  much  as  the  admirable  ar- 
rangement of  its  studies — the  fewness  of 
their  number,  their  ease  of  gradation,  and 
the  importance  of  their  application  in  the 
liberal  or  the  usefiil  of  the  arts  of  life.  It 
has  accordingly  earned  a  wide  popularity 
on  the  other  side  of  the  Channel,  and  it 
ia  fortunate  that  in  England  it  h%»  been 
ushered  into  existence  by  one  who,  having 
observed  the  wants  of  English  designers 
and  draughtsmen  in  attaining  a  perfect 
knowledge  of  their  art»  possesses  the  happy 
talent  of  administering  to  them  with  ease 
and  success. 

The  plan  of  the  work  it  eztnmely  com- 
prehensive, embradng  eveiry  detail  of  instru- 
mental drawing,  penpective,  shading,  pro- 
jeetittg  shadows,  colouring,  and    general 
management.    These  are  distributed  under 
nine    divisions,  the  succession  of  which 
form  a  properly  graduated  course  of  study. 
The  first  division  relates  to  linear  drawing 
only,  exhibiting  the  combinations  of  the 
straight  line  and  circle,  and  those  of  a 
few  other  curves  used  in  the  arts.    Abun- 
dant  examples  are  furnished  of  the  delinea- 
tion of  mouldings,  ceilings,  floors,  balco- 
nies, cupids,  rosettes,  and  other  figures.  In 
the  second  division,  the  very  imporUnt  sub- 
ject of  projections  will  be  treated ;  and  in 
the  third,  the  conventional  tinte  and  colours 
appropriate  for  the  expression  of  sectional 
details.    The  fourth  division  will  include 
the  construction  of  spirals,  or  helices,  and 
also    the    intersection    of    surfaces,    with 
numerous    applications    in    various    arts. 
Curves  required  in  the  represenUtion  of 
the  teeth  of  spur-wheels,  screws,  and  racks, 
and  the  deUils  of  the  construction  of  their 
patterns,  forms    the  subject  of  the   fifth 
division;  whUe  the  corresponding  parts  in 
bevel,     conical,   or     angular    wheels    are 
treated  of  in    the    sixth.      The    seventh 
division  is  devoted  to  the  projection  and 
treatment    of    shadows,    with-    numerous 
examples    of   their   applicaUon.      In   the 
eighth,  the   student  will  proceed  at  once 
to  figures  of  great  complexity,  represent- 
ing  combined  or   general  elevations,  and 
sections  of  machinery.    The  ninth  division, 
completing    the    whole    of   this    valuable 
course,  is  mainly  devoted  to  perspective, 
with  numerous  applications  in  the  arts,  and 
tables  of  the  dimensions  of  the  principal 
details  of  machinery,  to  faciliUte  the  actual 
business  of  construction. 

Linear  drawing,  the  subject  of  the  first 
division,  is  illustrated  in  this  division  by 
four  large  and  well-engraved  sheeU  of 
diagrams,  showing  the  more  important 
geometrical  operations,  and  the  method  of 


their  execution  by  the  best  instruments, 
then  giving  examples  of  the  mode  of-fonn- 
ing  the  outlines  of  elegant  figures,  archi- 
tectural and  otherwise ;  and,  lastly,  showing 
the  same  objects  in  their  finished  state,  as 
they  would  be  turned  out  of  hand  by  the 
skilled  draughtsman.  A  profusion  of  ex- 
amples of  designs,  all  grudnrtSag  firwn  the 
easy  to  the  eomplicated,  aie  gtnat  in  the 
plates ;  and  indadm  inlaid  pevenRaCa,  eeil. 
mgs,  baleomci,  aweepe,  saitieas,  mould- 
ings,  gediie  fonns^  eonie  sections,  and 
voiatea*  AaoAer  plate  is  added,  the  first 
of  •  series  of  completed  drawings  of  ma- 
chinery. The  example  given  in  the  present 
part  is  Siemen's  Patent  Balance  Water- 
Meter,  the  execution  of  which  is  exceed- 
ingly good.  . 
We  have  only  to  add,  that  the  work  is 
to  be  completed  in  twelve  monthly  parts, 
that  its  price  is  extremely  moderate,  and 
that  the  paper,  typography,  and  general  ap- 
pearance leave  nothing  to  desire. 


SPECIFICATIONS  OF  ENGLISH  PA- 
TENTS ENROLLED  DURING  THE 
WEEK  ENDING  FEBRUARY  17, 
1853. 

Samuel  Starxby,  of  Clapton,  Middle- 
sex, gentleman.  For  improventeuU  in  ma- 
ehinery  for  toatlung  mineraU  and  tefHtraiing 
ih*m  from  other  substancet.  Patent  dated 
July  81,  1862.  ,        ^. 

Mr.  Starkey  describes  several  washmg- 
machines  for  separating  particles  of  gold  or 
other  metol  from  the  earthy  or  other  sub- 
stances with  which  they  are  found  mixed ; 
they  are  ril,  however,  distinguished  by  the 
same  principle  of  construction  and  ope- 
ration. ,       ,  . 

The  matters  to  be  washed  are  placed  m  a 
horizontal  sieve  suspended  over  a  semi- 
cylindrical  vessel  or  trough  containing 
water,  which  is  dashed  up  agamst  the 
matters  on  the  sieve  by  arms  or  blades 
projecting  from  a  horixontal  shaft  revolving 
m  the  trough.  The  arms  are  made  of  such 
length  as  just  to  touch  the  sieve  in  their 
revolution,  and  thus  to  produce  in  it  a 
shaking  motion,  which  facilitates  the  opera- 
tion.  The  small  particles  of  gold  or  metal 
and  the  earthy  matters  pass  into  the  trough, 
leaving  the  stones  and  larger  grains  of 
metal  on  the  sieve,  from  which  they  can  be 
removed  by  hand.  The  water  charged  with 
earthy  matter  i»  allowed  to  remain  at  rest 
for  a  time,  in  order  that  the  gold  may  sub- 
side, and  a  portion  of  the  water  is  then  run 
off  through  a  valve  in  the  end  of  the  trough, 
and  after  allowing  further  time  for  subsi- 
dence  another  portion  is  allowed  to  escape 
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through  a  lower>vftlT«,  «ad'80  ontUl  the 
trough  is  em^tie^. :  Th*  matters  remaining 
in  the  irough  are  then  coUeetedandsuhJected 
to  a  final  washing,  in  order  to  thoroughly 
cleanse  the  gold  from  any  earthy^  admixture 
that  may  still  be. oombinedwith  it* 

C/aim.-^Thfr^afihine8.ibr  washing  and 
separating  ipetals.^rom  other  substances  as 
deserihed  and'showB.-        •-         '-     '* 

William  .Hbthbeington,-  of  Hands* 
worth,  mear  Birminghamiy  gentleman.  ,  f^r 
improved  machinery  /or  ttamjinntt  «r  ehaping 
metals,  ( A«  communication.)  ratent  dated 
Augittst  3,  1S62,     r 

•This  invention  relates  to  machinery  used 
for  stamping  •circular  and  other  shaped 
vessels,  and  articles  from  sheets  or  plates  .o^ 
metal,  by  means  of  dies  and  pressure.  The 
patentee  describes  an  arrangement  for  this 
purpose,  in  whioh  the  >lower  die,  whereon 
the  sheet  o^  metal  is  laid,  js  made  a  fixture, 
and  the  upper  die  or  stamp,  by  which  the 
metal  is  forced  into  the  lower  die,  is  formed 
in  two  parts ;  an  annular  part  surrounding 
tl^e  central  one  and  coming  info  actioi) 
before  ,  it,,  so.  as  eitlier  to  forpe  the,  metal 
partially  into  the  lower  die  or  to  press  it 
upon  the  upper  surface  of  that  die}  whilst 
the  central  upper  die  either  completes  or 
wholl)^  performs  .the  shaping  operatipn. 
The  upper  dies  are  both  worked  by  cams ; 
the  central  one  is  lifted  by  its  cams,  and 
allowed  to  fall  on  the  surface  of  the  metalj 
its  descent  being  aided  by  the  pressure  o^ 
steam  in  a  small  cylinder  fixed  in  tj^e  up^er 
part  of  the  framing  of  the  machine,  and 
having  its  piston-rod  in  connection  with 
tl^at  die ;  whilst  the  annular  die  has  a  slow 
descending  motion  at  nrstj  and  is  aherwards 
held  down  so  as  to  compress  the  metal  be- 
tween its  surface  and  that  of  the  lower  die, 
and  by  this  pressure  on  the  metal  to  prevent 
the  formation  of  wrinkles  or  creases,  ■  when 
by  the  action  of  the  central  upper  die  the 
metal  is  drawn  between  the  pressing  sur- 
faces and  forced  into  the  form  of  the  lower 
die. 

claim, — The  stampii^g,  pressing!  or 
otherwise  shaping  of  sheets  or  plates  of 
metal  in  dies,  by  pressing  the  portions  of 
the  said  sheets  or  plates  situated  near  their 
circumference  between  two  surfaces  during 
the  descent  of  the  stamp  or  upper  die,  so 
as  to  cause  the  said  pressed  portions  to  b^ 
drawn  between  the  said  pressing  surfaces 
during  the  formation  of  the  vessel  or  other 
article,  an<)  thus  prevent  the  forniation  of 
wrinkles  or  creases. 

RooER  ttiND,  of  Warrington,  engineer. 
For  certain  improtftments  in  the  construction 
^machinery or  apparatus  appRca^e  to  wei^H- 
ing-machineSf  weigh-hridgeSf  railway  turn- 
MleM,  cranes',  and  other  similar  apparatus. 
Patent  dated  August  7, 1862. 


•  Claims. — l.Three  imf^roved  forms  or  con- 
structions of'  indicators  for  weighing- 
machines,  weigh-bridges^  weighing  turn- 
tables,'  weighing  cranes,  weighing  stee}- 
yu-ds;  or  troves,  and  oiher  similar  apba- 
ratus.-  (^11  tliese.  indicators- are  applied  to 
machinery  op  the  steelyard  J>lan.  ¥he  first 
form  has  the  ^^teel^a^d  graduated  on  the 
upj)er  edge,  and  provided  with  a  suitable 
travelling  weight  a^ttached  to  the  main  car- 
cia^e  for  indicatiq^  tons  j  a  second  carriage 
and  weight  graduated  for  cwts.  and  drs. 
runs  on  the  maiii  carriage-;  while  the  lbs. 
areJndicated  by  a  graduated  horiz9ntal  rod^ 
with  sliding  weight  attached  to  Ac  n^ain 
carriage.  The  second  fo^m  of  indicator 
shows  the  weight  of  the  article  in  tons-  by 
the-  graduations  on  the  steelyard  edge, 
whilst  the  ewts.  apd :  qrs.  are  indicated  on 
graduated  dials,  set  in  motion  by  means  of 
pinions,  which  aire  caused  to  revolve  when 
the  carriage  is  sl^ifled  along  the  steelyard 
hf  working  iiito  a  racK  formed  on  its  under 
edfee.  The  teeth  of  the  pinions  are  so  cal- 
cujated  as  to  give  to  the,  dials  the  velocity 
requisite  -to  produce  a  correct  indication. 
The  third  form  of  indicator  is  a  modifica- 
tion of  the  second,  j 

2.  -An  improyea  construction  of  double 
framing  for  weigh-bridges,  or  similar  appa- 
ratus. (The  double  gaming  is  adopted  in 
orde^  toprevent  the  access  of  rain,.aust>  or 
dirt  to  the  knife  edges  of  the  apparatus.) 

3.  An  a{)paratus  fipr  raising  and  lowering 
the  weighing  apparatus  when  required,  by 
means  of  slide-rpds,  or  an  internal  column 
or  standard  fitted  into  the  main  colunm  or 
standard  whereby  the  steelyard  is  supported. 

4.  A  novel  form  or  construction  of 
weighing-machine  for  adjusting  the  weight 
upon  the  springs,  of  locomotive  engines, 
tenders j  or  ^railway  carriages  or  wagonsi 
having  a  separate  and  distinct  table  and 
weighing  apparatus  for  each  wheel  o^  the 
engine,  tender,  or  carriage,  whatever  the 
number  of  wheels  may  be. 

B.  A  novel  and  peculiar  construction  of 
weighing  crabs  or  •  cranes,  ha  vine  two  _  or 
more  levers  placed  beneath,  and  bearing 
the  weight  direc^y  on  them,  whereby  stays 
or  supporting  links  are  dispensed  with. 

6.  An  improved  construction  of  weighing 
turntable,  and  especially  the  construction 
of  the  rollers  and  roller-race  (in  such  man- 
ner that  the  axes  of  the  roller  bear  against 
the  race*  whilst  their  peripheries  support 
the  platform  of  the  turntable,  by  which 
arrangement  friction  is  much  reduced)t 

Alexander  Mills  Dix,  of  Salford,  Lan- 
caster, brewer.  For  certain  improvements  in 
artificial  Ulumlnation,  and  in  the  apparatus 
connected  theremth,  which  hnprovements .  are 
also  dffpRcahle  to  heaHng  an^  other  akmii 
purposes.    Patent  dated  August  7,  1862. 
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The  nature  of  this  invention  is  clearly 
explained  by  the  claims,  which  are  for, 

1.  The  novel  and  improved  method  of 
liehtine  and  heating  apartments  and  other 
tjaces  by  burning  ^as  or  other  combustibles 
m  a  close  vessel  or  chamber  (transparent  or 
otherwise,  as  desired),  to  which  atmospheric 
air  is  supplied  by  a  tube  or  tubes,  and  from 
which  the  exhausted  or  foul  air  is  conveyed 
by  means  of  a  tu1)e  or  tubes,  the  said  tubes 
not  being  in  conununication  with  the  atmo- 
sphere of  the  room  or  other  place  to  be 
lighted  or  heated. 

2.  Tbe.application  of  a  current  of  water 
or  other  fluid  to  the  exterior  of  the  foul  or 
exhausted  air-tube  or  |ubes,  for  the  purpose 
of  absorbing  any  desirable  amount  of  heat 
.therefrom. 

Alfred  Vincent  Newton,  of  Chancery- 
lane,  mechanical  draughtsman.  ,  For  im- 
prooemtnU  m  the  mawtfacture  qf  metallie 
fencMt  which  improvementt  are  aUo  applicable 
to  the  mam^factitre  cjf  verandahs,  to  tru**- 
fraaacM  for  bridges^  and  to  other  analogous 
wumtiftsuure^*  (A  oommunication.)  Patent 
dated  August  7,  1852. 

These  improvements  consist  in  substitut- 
ing  for  the  bolts  or  screws  and  nuts,  or 
other  fastenings  used  in  connecting  to« 
gether  the  meeting  portions  of  the  metal 
rods  or  wires  used  in  forming  fences  and 
similar  struatures,  metallic  ties,  produced 
by  easting  molten  metal  around  the  parts 
to  be  united  together. 

The  casting  is  preferred  to  be  done  in 
metal  moulds,  which  may  have  any  orna- 
mental form  given  to  their  interior,  and 
which  are  formed  in  two  parts,  in  order  that 
they  may  hold  the  meeting  portions  of  the 
metal  rods  in  position  whilst  the  molten 
metal  is  being  run  in  about  them. 

CUmns. — 1.  The  manufacture  of  metallic 
fences,  verandahs^  truss-frames,  and  othei* 
like  structures,  by  uniting  together  the 
seTeral  portions  of  wrought-iron  which  go 
to  form  such  structures  by  the  application 
thereto  of  molten  metal. 

2«  The  eipployment  in  the  manufacture 
of  metallic  fences,  veraiidahs,  truss- frames, 
and  other  like  structures,  of  metal  moulds 
so  constriicted  as  to  hold  the  portions  of 
wrought-iron  which  go  to  form  the  said 
struetuiea  firmly  in  position  while  the 
molten  metal  is  being  applied  thereto. 

Richard  Archibald  Broouan,  of  the 
firm  of  i.  C.  Kobertson  and  Co.,  of  166, 
Fleet>8treet,  patent  agent  For  improve^ 
menta  in  the  mamtfactwe  rf  manure,  (A 
communication.)  Patent  dated  August  10, 
18S2. 

This  invention  consists  in  producing  a 
manure  in  a  state  of  powder,  by  the  desic- 
cation and  pulverization  of  fish,  or  the 
remains  offish,  as  rich  as,  if  not  richer  than, 


and  perfectly  analogous  to,  the  best  Peruvian 
guano. 

The  patoitee  takes  fish,  or  the  remains 
of  fish,  and  disintegrates  them,  or  separates 
their  integral  parts  either  by  boiling  in 
common  boilers,  or  by  steaming  in  vessels 
with  double  aides.  After  having  been  sub- 
jected to  this  preliminary  treatment,  they 
are  deposited  on  strainers  to  drain,  and  are 
then  submitted  to  the  action  of  graters, 
which  completes  the  division  of  the  par- 
ticles. On  leaving  the  graters,  they  are 
placed  iu  bags  or  between  cloths,  and 
pressed,  in  order  to  extract  as  much  as 
possible  of  the  liquid  contained  in  them ;  a 
certain  portion  of  .moisture  will  still,  how^i 
ever,  remain  in  the  pressed  matters,  and 
this  is  removed  by  crushing  the  Qakes  as 
they  come  from  the  presses,  and  subjecting 
them  to  currents  of  hot  air,  by  which  their 
complete  desiccation  will  be  effected. 
When  dry  the  mass  is  reduced  to  powder 
by  any  suitable  machinery,  and  is  then 
ready  for  use  as  manure. 

In  order  to  prevent  fermentation  from 
the  absorption  of  mc^sture,  the  powder . 
should  be  beaten  whilst  being  stored  away ; 
but  if,  notwithstanding  this  precaution,  fer- 
mentation should  still  take  place,  the  pow- 
der  should  be  sprinkled  with  acid  chloride 
of  manganese,  when  its  progress  would  be 
immediately  checked. 

For  some  soils  a  mixture  of  the  bones, 
and  skeletons  of  fish  and  marine  animals, 
after  being  ground,  with  the  fish  guano,  in 
proportions  varying  according  to  the  nature 
of  the  soil,  will  in  some  cases  give  a  manure 
preferable  to  pure  guano.  When  these  sub* 
stances  are  compact  and.ofier  too  great  a 
resistance  to  the  grinding  and  crushing 
process^  they  should  be  previously  disitite- 
grated  by  subjecting  them  to  the  action  of 
steam,  which  would  noc  only  soften  them» 
but  remove  the  fat  and  urease  so  prejudicial 
to  vegetation.  When  their  use  is  adopted 
they  should,  in  all  oases,  be  added  to  the 
fish,  or  remains  of  fish,  before  the  pulveria* 
ing  process,  in  order  that  the  action  of  the 
mills  may  effect  a  complete  mixture  be- 
tween the  two  substances. 

The  patentee  does  not  claim  the  applica- 
tion of  fish  generally  to  manuring  purposes, 
but  he  claims  the  manufacture  of  manure 
from  fish  and  the -remains  of  fish,  treated  in 
the  manner  before  described,  that  is  to  say, 
disintegrated,  desiccated,  and  reduced  to 
powder. 

Edward  Joseph  Hughes,  of  Manches- 
ter. For  improvements  in  machinery  or  ap- 
paratus for  spinning  and  weaving  cotton-wool 
and  other  fibrous  substances  ;  and  also  in  ma- 
chinery or  apparatus  for  stitching  either  plmn 
or  ornamentally.  (A  communication.)  Patent 
dated  August  10, 1852. 
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The  "  improvements  in  spinning  "  relate 
to  the  mule-machine,  and  consist  princi- 
pally in  a  peculiar  arrangement  of  cam  for 
governing  the  motion  of  the  spindles  in 
building  the  cops,  and  in  a  method  of  ship- 
ping the  driving-strap  from  the  fast  to  the 
loose  pulley. 

The  "  improvemente  in  weaving  "  relate 
to  looms  for  producing  cut -pile  fabrics, 
wherein  the  fabrics  are  woven  double  with 
the  pile -threads  between  them,  and  are 
afterwards  separated  by  cutting  the  threads, 
and  consist  in  an  arrangement  for  holding 
the  warp-threads  in  position   during   the 

operation. 

The  "  improvements  in  machinery  for 
stitching  "  comprehend  an  arrangement  of 
apparatus  in  which  two  needles  are  em- 
ployed in  place  of  one  needle  and  a  shuttle, 
and  a  mode  of  actuating  the  shuttles  of  ma- 
chines in  which  single  needles  and  shuttles 
are  employed. 

Melchior  Colson,  of  Finsbury-square, 
Middlesex,  civil  engineer.  For  certain  im~ 
provementt  in  the  construction  qf  vehtclee. 
Patent  dated  August  12,  1852. 

The  patentee  proposes  to  construct  vehi- 
cles for  the  conveyance  of  goods  on  raiU 
ways,  of  two  or  more  cylindrical  or  penta- 
gonal' vessels  or  cases,  which  may  be  di- 
vided Into  compartments  if  required,  and 
are  hooped  at  or  near  their  ends  wit^  flanged 
tyres,  similar  to  those  of  railway  wheels, 
by  which  they  are  guided  and  kept  on  the 
rails,  and  at  the  same  time  much  strength- 
ened.   A  rectangular  frame  is  suspended 
from  the  axes  of  the  vessels  or  cases,  and 
the  buffers,  draw-links,  &c.,  necessary  to 
enable   these  vehicles  to  be  formed   into 
trains  are  attached    to    the  ends  of   the 
frames. 

Claim.— The  dhrect  bearing  of  the  vessels 
on  the  rails ;  that  is  to  say,  of  the  vehicle 
and  its  contents. 

Specifieotimtt  Due,  but  not  Enrolled, 
Robert  Wears,  of  Plumstead-common, 
Kent,    electrical    engineer.    For    trnprov- 
mentt  in  galvanic  batteries.     Patent  dated 
August  12,  1852. 

Francois  Bernard  Bekaert,  of Cecil- 
itreet,  Strand.  For  improeements  in  tite  ma- 
ntrfacture  rfzine  white.  (A  communication.) 
Patent  dated  August  12,  1852. 

PROVISIONAL  PROTECTIONS. 
DaUd  December  14,  1852. 

1052.  William  Irlam.  Improvements  in  rail- 
wnys. 

Dated  January  1,  1858. 

2.  Henry  Pentley.  Vulcanlxed  India-rubber 
•niings  for  trousers  and  breecbe«,  with  instruc- 
ttoni  to  adjust  the  sanie. 


DaUd  January  6,  1853. 

85.  Edmo  Augustin  Chameroy.    A  new  compo- 
sition of  different  metals  or  metallic  substances. 

Dated  January  13,  1853. 

91.  Charles  Bullivant  and  Charles 
An   Improvement  or  improvements 
kinds  of  spoons  and  ladles. 


Hackney, 
in   certain 


Dated  January  25,  1853. 

183.  Am6d*e  Pransois  R6mond.  A  method  of 
ornamenting  articles  of  glass,  enamel,  and  earthen- 
ware.   A  communication. 

185.  WillUm  Thomas  Henley.  ImprovemenU 
in  covering,  laying,  and  uniiing  wires  and  ropes 
for  telegraphic  purposes,  and  in  the  machinery 
employed  therein.  ^      . 

187.  Frederick  Simpson.  ImprovemenU  in 
combining  materials  for  cleansing  or  whikemg 

stone.  _  _.  «». 

189.  Alfred  Vincent  Newton.  Improvements 
in  the  manufacture  of  printing  surfaces.  A  com- 
munication. ^.     ,  .«»._*  miriii:... 

191 .  Robert  WUliam  Sievier  and  Robert  William 
Waithman.  Improvements  in  bleaching  animal 
and  vegetable  fibrous  materials. 

193.  John  Edward  Mayall.  Improvements  in 
the  production  of  crayon  effects  by  the  Daguerreo- 
type and  Photographic  processes. 

Dated  January  26,  1853. 

195.  Isaac  Davis.  Improvements  in  optical  and 
mathematical  Instruments. 

197.  Nicolas  Pranclsque  Ador.  ImprovemenU 
i  J  preparing  plastic  materials  to  be  used  m  the 
manufacture  of  fired  wares,  and  for  other  pur- 

199!  Charles  Nolet.  ImprovemenU  in  indicat- 
ing time.  ^    .  . . 

201.  James  Combe.  Improvements  in  maohi- 
nery  for  hackling  or  combing  flax  and  other  fibrous 
substances. 

Dated  January  27,  1853. 

203.  Charles  Henry  Alabaster.     ImprovemenU 

in  ploughs.  ...     *        ws 

204.  Alfred  Barnes  Sturdee.  A  twin-stem  ship 
or  vessel  with  a  protected  propeller. 

205.  Edward  Brown.  ImprovemenU  in  the 
blades  of  Uble  knives. 

206.  James  Murdoch.  An  improvement  in 
stamping  or  shaping  metals.    A  communication. 

207.  Edward  Jones  Biven.     Imbrovements  In 
the  means  of  communicating  signals  on  railways  , 
and  for  other  purposes.  .        ^  „  t^ 

208.  William  GaUoway  and  John  Galloway,  im- 
provements in  steam  engines  and  boilers. 

Dated  January  28,  1853. 

210.  Robert  Shaw.  Starting,  stopping,  and  re- 
versing steam  engines. 

211.  James  Learmont.  Certain  improvements 
In  marine  pumps,  and  apparatus  connected  there- 

212.  William  Tranter.     Certain  improvemenU 

in  fire-arms.  ^  ,  ».  *     j 

218.  Alfred  Lucas.    An  improved  inkstand. 

214.  Louis  Christian  Koeffler.  Improvements 
in  bleaching  and  dyeing. 

215.  Joseph  Scott.  ImprovemenU  in  closing  or 
stoppering  bottles,  jars,  and  other  receptacles. 

216.  George  Edmond  Donisthorpe  and  John 
Crofts.  Improvements  in  combing  wool,  hair,  or 
other  fibrous  materials. 

217.  James  Pole  Kingston.  Improvements  In 
combining  meUls  for  the  bearings  and  packings 
of  machinery. 

219.  John  Scott  Russell.  ImprovemenU  in  con- 
structing ships  and  vessels  propelled  by  screw  or 
such  like  propeller. 

220.  Rowland  Speed.  Improvements  in  commu- 
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niesdag  between  the  guard  anddrlTerof  armilway 
train,  sad  in  the  sptmratui  employed  therein. 

SSI.  Riehard  Archibald  Brooman.  Improve- 
inente  in  cablet.    A  eommnnieation. 

Dated  January  29,  1853. 

SSS  Henry  Arins  and  Oeorge  Tarplee.  A  new 
eir  improTed  brick. 

SSS.  Harold  Potter.  Improvements  in  the  mode 
or  method  of  producing  a  certain  colour  or  colours 
on  woven  or  textUe  fkbrics  and  yams,  and  in  the 
mafhlnery  or  apparatus  connected  therein. 

554.  John  Standlsh.  Improvements  in  machi- 
nery or  apparatus  used  in  the  preparation  of  cot- 
ton, wool,  flax,  or  other  fibrous  materials  to  he 
^pnn. 

555.  William  Archer.  An  improved  mode  or 
modes  of  prerenting  aocidents  by  improved  sig- 
nals on  railways,  parts  of  which  improvements  are 
■pi|rileabie  to  hlaet  ftimaees. 

556.  Henry  Moorhouse.  Improvements  in  the 
mode  or  method  of  prenaring  cotton,  wool,  fiax, 
«r  other  fibrous  materials,  and  in  the  nAcMnery 
or  apparatus  employed  therein. 

557.  Francis  ffaekrory.  An  invention  to  pre- 
vent all  dust,  blacks,  and  spray  entering  the  win- 
dows; also  a  preventive  ttoxa  noise  caused  by 
winds,  eaUed  tne  pulveris  depulsor,  or  newly-in- 
Tented  window. 

SS9.  Francis  Wliisluiw.  An  improved  lock  or 
system  of  locks. 

550.  John  Ryall  Corry  and  James  Barrett  Corry. 
A  new  and  improved  method  of  dressing  lamb- 
skin leather,  and  cleaning  the  wool  therefrom. 

551.  Richard  Archibald  Brooman.  Improve- 
ments in  diving-bells,  and  apparatus  to  be  used  in 
etHmectlon  therewith.    A  communication. 

555.  Marcus  Spring.  Impsovement  in  apparatus 
f6r  separating  g<dd  firom  matter  mixed  or  com- 
bined tlierewith.    A  communication. 

2S4.  William  Watson  Hew itson.  Improvements 
In  suspending  or  applying  mariners*  compasses  in 
vesaels  built  of  iron  or  partly  of  iron. 

m,  Henry  Batehelor.  Improvements  in  com- 
hinfog  metal  plates  for  shipbuilding  and  other 
engineering  constructions. 

556.  James  Sliand.  Improvements  in  ships' 
ilre-englnes. 

557.  Samuel  Rogerson.  Certain  improvements 
in  the  manufacture  of  braid,  and  in  the  machinery 
or  apparatus  connected  therewith. 

SSS.  Lewis  Jennings.  An  Improved  construc- 
tion of  lock. 

1X9.  William  Constable.  Improvements  in  trans- 
mitting motive  power  to  machinery,  and  in  regu- 
lating the  action  of  rotary  machines. 

S40.  William  Edward  Newton.  Improvements 
fta  machinery  for  dressing  cloth.    A  commnnica- 


S4t.  Jean  Baptiste  Lavanchy.  Improvements 
in  the  construction  of  collapsible  framework  of 
wood  or  iron,  which  may  be  employed  for  forming 
portable  bedsteads,  houses,  parts  of  houses  or 
bridges,  and  other  similar  structures  which  may 
occasionaUy  be  reouired  to  be  removed  Arom  place 
to  place  with  facility,  economy,  and  despatch. 

DaUd  January  31,  1853. 

S4t.  Thomas  Knox.  A  new  or  improved  rotatory 
heel  for  boots  and  shoes. 

249.  Charles  Caulfleld.  Propelling  vessels  through 
the  water,  by  means  of  tubular  propellers  consist- 
ing of  a  tube  or  tubes  containing  each  a  piston 
moved  by  steam  or  any  other  motive  power. 

t49.  Charles  Cowjwr.'  Certain  improvements  in 
preserving  butter  and  other  substances.  A  eom- 
mnnieation firom  Jean  Francois  Nicolas  Brton. 

247.  Samuel  Perkes.  Improvements  in  the 
mode  of  eonstnicting  certain  works  applicable  to 
aqueducts,  viaducts,  railways,  canals,  rivers, 
docks,  harbours,  lighthouses,  breakwaters,  reser- 
Toirs,  tunnels,  sea-walls,  embankments,  cubma- 
flne  ftmndations,  and  other  utefiil  purposes. 


249.  Thomas  ICoreton  J<Mies.  An  invention  for 
ehecldng  or  stopping  railway  trains  of  carriages, 
and  steadying  the  carriages  when  in  motion,  and 
preventing  Jerking  and  collision  of  the  carriages. 

851.  Louis  GuIUaume  Perreaux.  Improvements 
in  machinery  or  apparatus  for  testing  and  ascer- 
taining^ the  strength  of  yam  thread,  wire  strings, 
or  fabrics. 

t^2.  Edwin  Pngh.  Improvements  in  the  means 
of  ballasting  ships  or  vessels,  and  in  rendering 
thi-m  buoyant  under  certain  circumstances. 

S53.  John  Mason.  Improvements  in  looms  for 
weaving. 

254.  Thomas  Lightfoot.  Improvements  in  glazes 
for  pottery  or  other  similar  materials. 

556.  David  Chalmers.   Improvements  in  looms. 

557.  Israel  P.  Magoon.  A  new  and  uaeftU  im- 
provement in  steam-boiler  chimneys. 

559.  William  Plizie.    A  railway  carriage  break. 

560.  Marc  Louis  Adam  Tarin.  An  uaproved 
dustpan. 

261.  Marc  Louis  Adam  Tarin.  Imprwementa 
in  refiectMS  for  dilRising  light 

262.  James  Comins.  A  clod- crusher,  land- 
preeser,  or  pulveriser. 

SAS.  Samuel  Boreham.  Certain  improvements 
in  timekeepers. 

565.  John  Pinkerton.    A  new  mode  of  applying 
and  combining  ornamented  glass  in  the  manuCse 
ture  of  usefbl  and  ornamental  articles. 

566.  George  Stretton.  A  certain  improvement 
in  sosp,  hereby  denominated  "  Amylon  or  starch 
soap." 

867.  Charles  Hadley.  Improvements  in  the 
construction  and  formation  of  granite  and  stone 
pavements  and  surfaces  for  carriage  and  railways. 

Dated  February  1,  1853. 

869.  Elleser  Edwards.  A  new  or  improved 
bedstead,  which  may  be  used  as  a  vehicle. 

870.  Thomas  Charles  Clarkson.  Improvements 
in  giving  elasticity  to  certain  structures  and  parts 
thereof. 

871.  Edwin  Whole.  Improvements  in  eandlesi 
and  machinery  or  apparatus  for  making  thereof. 

878.  Joshua  Murgatroyd.  Improvements  in  the 
constmction  of  boilers  and  apparatus  connected 
therowith. 

87S.  John  Cockerill  and  Thomas  Bamett.  Im* 
provements  in  the  construction  and  use  of  coffee- 
roasters. 

874.  Thomas  Williams,  James  Plimpton,  and 
Robertson  Buchanan.  A  method  of  actuating 
ships'  pumps  by  the  motion  of  the  vessel  at  sea, 
which  u  also  applicable  to  other  purposes. 

875.  James  (3arter.  An  improved  rotary  engine. 

877.  William  Levesley.  improvements  in  the 
construction  of  pencil-cases. 

Dated  February  2,  1853. 

878.  William  Gregory.  ImproTements  in  the 
manufacture  of  bricks  and  tiles.  A  eommuniea- 
tion. 

880.  AugustcEdouardLoradouxBellford.  Im- 
provements in  the  manufacture  of  candles.  A 
commun  ication. 

2^.  Augusta  Sdooard  Loradoux  Bellford.  A 
stoppering  apparatus  for  bottles  containing  liquids 
of  which  small  quantities  are  generally  poured  out 
at  a  time.    A  communication. 

884.  John  Smeeton.  Improvements  in  the  ma- 
nufacture of  dials  applicable  to  telegraphic  instru- 
ments, clironometers,  barometers,  sextants,  quad- 
rants, compasses,  clocks,  watches,  and  other  time- 
pieces. 

886.  Owen  Williams.  Improvements  in  water- 
closets. 

288.  Richard  Archibald  Brooman.  Improve- 
ments in  expansion  valves  for  steam  engines.  A 
communication. 

Dated  February  3,  1853. 

894.  George  John  Newbery.  Improvemontt  la 
hinges.    A  communication. 


158 


NOTICES   OF  INTENTION  TO  PROCEED. 


296.  Benoit  DuUttrier.  A  new  application  of  a 
syttem  to  render  boots  and  thoeg  waterproof  with- 
out tewing  or  nailing  whatever,  ana  the  said 
InTentlon  to  be  applied  alio  to  render  waterproof 
hate,  capi,  and  general  hatting;  the  InTentlon 
coneistfl  also  in  the  application  or  machinet  to  the 
manufacturing  of  general  shoeraaklngand  hattihg. 

S98.  Jamet  Oreenhalgh.  Certain  improTements 
In  chums. 

800.  William  Richards  and  Edwin  Beck.  Cer- 
tain improvements  in  machinery  for  exhausting 
^nd  driving  atmospheric  air. 


NOTICES   OF  INTENTION   TO 
PROCEEI). 

{From  the  **L<mdon  Gazette;'  February  \6(h, 

186S.) 

76.  Christopher  James  Schofield.  Improve- 
ments in  macnlnery  or  apparatus  for  cutting  the 
pilo  of  fUitians  and  other  fkbries." 

100.  William  Potts.  Improvements  in  sepul- 
ehxal  uMBiunentr. 

105.  Richard  Archibald  Brooman.  Improve- 
ments  in  machines  for  cleaning  knives.  . 

liO.  John  Wright  and  Edwin  Sturge.  Improved 
machinerv  for  the  manufactufe  of  envelopes. 

14S.  John  Lawrence  Gardner.  Improvements 
in  hottles  and  other  vessels  for  holding  liquids* 

159.  Beniamin  Fothergill.  Improvements  in 
eortain  machinery  for  preparing  to  be  spun  eetton, 
wool,  flax,  ailk,  and  other  fibrous  substances.  ■ 

178.  WilUam  Edward  Newton.  Improvements 
In  stoppers  for  bottles  and  other  similar  vessels.  A 
communication. 

189.  Alexander  Willison.  Improvements  in 
thrashing  machinery. 

SI 6.  Arehibald  Brown.  Improvements  in  the 
•onetmetion  of  sheaves  for  blocks^ 

257.  Alexis  Delemer.  Improvements  in  machi- 
nory  or  apparatus  for  maaufaoturiug  pile  fabrics. 

287.  Thomas  Barker  Walker  Gale,  and  Jonathan 
Vensom.  Improvements  in  the  means  of  Joining 
or  eoupUng  buds  or  stcaps. 

280.  William  Bissell.  An  improved  cramp  or 
improved  oramps  for  cramping  floors,  doors,  and 
Joiners,  and  shipwork  generally. 

208.  Edward  Joseph  Hughes.  An  improved 
method  of  purifying  and  concentrating  the  colour- 
ing matter  of  madder,  munjeet,  and  spent  madder. 

810.  WilUam  Edward  Newton.  Improvements 
in  the  conatmetion  of  hydranlie  rams. 

819.  Jamee  Johnson.  Improvements  in  heating, 
ventilating,  and  sewering  cottages  or  dwelling- 
houses. 

888.  Alsop  Smith.  Improvements  in  the  manu- 
fscture  of  firewood. 

448.' William  Chisholm.  Improvements  In  ob- 
taining caustic  soda,  and  other  substances  Arom 
the  residues  of  articles  used  in  the  purification  of 

586.  James  Crosby.    Improvements  in  looms. 

547.  James  Henry  Smith.  Improvements  In 
ooiseta. 

M8.  William  Thorp.  Certain  improvements  In 
steam  boxes  and  the  mode  of  heating  press-plates 
used  in  hot  pressing  of  silks,  de  laines,  cobourgs, 
nserinos,  (kney  goods,  and  other  similar  fabrics. 

581.  Julian  Bernard.  Imprcvements  in  the 
nunufacture  of  glass. 

883.  Riohard  Archibald  Brooman.  Improve- 
ments in  revolving  fire-arms.    A  communication. 

807.  Francis  Daniell.  Improvementa  in  stamp 
heads. 

610.  William  Edward  Newton.  Improvements 
in  the  manufacture  of  capsules  or  covers  for  bot- 
tles and  other  hollow  articles.    A  communication. 

647.  John  Henderson  Porter.  Improvements  in 
the  construction  of  portable  buildings  and  other 


714.  Henry  Huart.  Improvements  in  the  storing 
amd  preservation  of  grain. 
892.  Daniel  Woodall.    Improvements  in  canal 

958.  Alexander  Lawrle.  ImprovemonU  u  tho 
manufacture  of  oars  and  similar  articles. 

1064.  Jean  Franfois  Isidore  Caplin.  Improve- 
ments in  apparatus  for  preventing  or  curing  a 
stooping  of  the  head  or  of  the  body. 

1 167.  John  Anderson.  Heating  and  ventilating 
apartments,  and  for  remedying  smoky  cUmneys 
by  a  radiant  ventilating  grate. 

1204.  Julius  Singer.    Ixbprovements  in  wearing 

apparel. 

85.  Edme  Augustin  Chameroy.  A  new  compo- 
sition of  aUTerent  metals  or  metallio  eubetalioefc 

122.  Frederick  George  UnderhAy.  Improve- 
ments In  machinery  for  mowing  or  cutting  eom 
and  other  crops. 

137.  Joh^  Cmbtree.  Improvements  in  machi- 
nery for  winding  and  doubling 'ywue. 

138.  Peter  Roth  well  JaekeoB.  ImprovemenU  In 
the  manufacture  of  hoops  -and  lyres  ^r  railway 
iTheels  ftnd  other  purposes.  •  •  • 

146.  Augustus  Thomae  John  Bullock.  Improve- 
ments in  taps  and  cocks. 

166.  Matttiew  Andrew.  Certain  improvements 
in  fkstenings  fbr  windows. 

158.  William  Joseph  Curtis.  An  invention  for 
excavating  or  dlsglng  earth,  and  for  eonying  or 
delivering  the  soil.  ' 

162.  Benjtmin  Quinton.  A  new  or  improved 
fastening  for  brooches  and  other  artieleaof|owollei7 
and  dress. 

167.  John  Medworth  and  Lawrence  Lee.  Im- 
provements in  Uthogfftphio  presses.  *  - 

169.  Peter  HubortDesvignes  and  Frauds  Xavier 
Kukla.'    Improvements  in  galvanic  batteiiee. 

179.  John  Henry  Johnson.  Improvements  In 
atrial  navigation,  and  In  the  maohteery  or  appa- 
ratus connected  therewith.    A  oommunSoation. 

187.  Frederick  Simpson.  ImprovemenU  in 
combining  materials  for  cleansing  or  whileing 
stone. 

189.  AlCred  Vincent  Newton.  ImprovemenU  In 
the  manufacture  of  printing  sUrflftees.  A  commu- 
nication. ^    •  '  ,„„ 

191.  Robert  William  Sievier  and  Robert  WUliam 
Walthman.  Improvements  in  bleacMog' animal 
and  vegetable  fibrous  materials. 

198.  John  Edward  Mayall.  Improvements  in 
the  production  of  crayon  elfcets  by  the  Daguene^ 
type  and  Photographic  prooessei." 

195.  Isaac  Davis.  ImprovMUonts  in  optical  and 
mathematical  instruments. 

197.  Nicolas  Franclsque  Ador.  Improvements 
in  preparing  plastic  materials  to  be  used  in  the 
manufacture  of  flred  wares,  and  ft»r  other  pur- 
poses. 

200.  John  Henry  Johnson.  Improvements  In 
the  method  of  lubricating  machinery,  and  in  th« 
mechanism  or  apparatus  rmployed  therein.  A 
communication. 

201.  James  Combe.  ImprovemenU  in  machi- 
nery  for  hackling  or  comblngflaxaad  other  tbraua 
substances. 

208.  Charles  Henry  Alabaster.  Improvements 
in  ploughs. 

212.  William  Tranter.  Certain  ImprovemenU 
in  fire-arms. 

216.  George  Edmond  Donisthorpe  and  John 
Crofts.  Improvements  in  oomblng  wool,  hair,  or 
other  fibrous  materials* 

217  James  Pole  Kingston.  ImprovemenU  m 
combining  metals  for  ^o  bearings  and  paokings 
of  machinery.  . 

219.  John  Scott  Russell.  ImprovemenU  in 
constructing  ships  and  vessels  propelled  by  serew 
or  such  like  propeller. 

223.  Harold  Potter.  ImprovemenU  in  the  mode 
or  method  of  producing  certain  colour  or  colours 
on  woven  or  textile  fabrics  and  yams,  and  in  the 
maehinery  or  apparatus  eonneated  theroin. 

ti6w  Henry  Moosliottse.   Impwvemft&ta  In  the 


NOnCBS  TO  COBBESPONDENTS. 
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mode  or  method  of  preparing  cotton,  wool,  flax,  or 
othef  fibvoua  mate^iala,  and  in  the  machinery  or 
atmaratdt  employ^tf  therein.' 

etu  Rleliard''AfchilMia  Broomao.  ImproTO- 
mcnfta  la  dlirliif-bellaaiidapfunitua^o  be  osed-lB 
coaneetlon  theievfth.    A  communication. 

S33.  If  arens  Spriilg.  Improvements  in  appara- 
tualhr  ekparatttog  feid  ftbm  matter  mixed  orMa- 
MnedthefowUhii    A conmunieallen* 

SS4.  William  Watson  Hewitson.  Improvements 
In  suspending  of  applying  m&rtnerf  eompassertn 
vBieels'lttflM  of  Iron  o>  partly  of  iron.  ■■'     *>   •  •   ') 

M<k  WUllam  Edward  NewUm.  Improrements 
in  machinery  for  dressing  cloth.  A  communica- 
tton. 

'160.  David  Chalmers.    Improvements  la  looms. 

W,  larael  P.  ICagoon.  As  new  and  useful  ku- 
provement  in  steam  boQer  chimneys.  . 

'  27S.  Joshua  Murgatr^yd:  Improvements  in  the 
eoDsCnictkn  ofibomtoand  •appwaiui  couMotod 
tiMlowith*  /v      » 

M4.  John  Smeeton.  Improvements  in  the  ma- 
BU&etur«  of  dials  appli<Aibfeto  telegrtqpAiic  Instru- 
ments, ehfoiMkBeteffs^  hatometersi  eextaito,  quad- 
rants, onwpissoe;  «teck»»  watchea,  and  othorttauo- 
pleces. 

2M.  Owen  Williams.  Improvements  In  water- 
cltftets.  ••♦      •»'    ' 

t8S.  Richard  Archibald  Brooman.  Improve- 
ments in  expansion  valves  for  steam  engines.  A 
communication. 

894.  Ooof^  John  Newbery.  Improvements  in 
hiftges.    A  eonoBttBieatioD. 


>.  I  ( 


Opposition  can  be  entered  to  the  granting 
of  A  Patent- to  afiy  of  the  partiei  in -the 
above  Litt,  wfto  have  given  notice  of  'their 
intention  to  proceed,  within  twenty  •-one 
daya  from  the  .date  of  the  Goteetiein  which 
the  notiee  appears,  by  leaving  at  the  Oom- 
miasioners'-office  particulara  in  writing  of 
the  objection  to  the  appllcaliou. 


PATENTS    APPLIED    FOR   WITH 
COMi^LETE  SPECIFICATIONS.' 

SSa.  Augttste  Edouard  Loradoux  Bellford.  Im- 
provements In  metal  musical  wind  instrumeftts, 
to  be  called  "  Bresson's  system."  A  communica- 
februaryS.  . 


WEEKJ.Y  LIST  OF  NEW  PATENTS. 
Sealed  Feb.  12. 

500.  Arnold  James  Cooley. 

585.  John  Whitco'mb   and   Richard 

Smith. 
611.  Robert  William  Sievier. 
698.  Oswald  t>odd  Hedley. 
944.  Page  Dewing  Woodc6ck. 
1003.  Sir  Jo^in  Powlett  Orde." 
1068.  George  Elliott' and  William  Rus- 
tell;  ..    : 

1182.  Frank  Clarke  Hills. 


1150.  Peter  Fairhaim  and  Samuel  Renny 

}}$;.  ^uicran'^eyre  an4  {4ichae)  J}o). 

ques. 

i.   •  '■ 

Sealed  Feb.  14. 


}101.  WjUiam  past. 

Sealed  Fe^.  16. 

«  • 

155.  pavid  Stephens  Brown. 

387.  Joseph  ]^Iajor. 

480.  Richard  Archibald  Brooman. 

525".  Myer  Myers  arid  Maurice  *Myers, 

'•"      andWrilianiilinJ    '*"    "^'^'*' 

839.  ^ames  Jliggin. 

97 0.  Asa  Lees  and  Thomas  Kay. 
1071.  Thomas    Dunn,    Hugh    Oreaves, 

''    '  and  William  Watts,  junior.  '* 
1161.  George  fiower.  *     '*'    "  '   ' 
1185.  Francis  Alton  Calvert. 

9  «  e   ■  ■•  a 

T^e  above  Patents  a)}  bear  date  as  of  the 
day  on  which  Provisional  Protection  was 
granted  for  the  several  inventions  men* 
tioned  therein. 


NOTICES  TO  CORRESPONDENTS. 

Jn  Engineer  inquires.  What  is   the  best  and 

^  •  »  •  • 

cheapest  oil  for  machinery  1  Spermaceti,  com- 
monly called  "sperm  oil,"  is  certainly  the  best; 
but  its  great  cost  precludes  its  use  for  many  pur- 
poses. Next  to  it,  in  general  advantages,  is  the 
French  huile  de  Colua^  now  much 'used  for  'fable- 
taunps.  Itr  eesfr  ie  about  a  third  that  of  sperm 
oil ;  and*  its  great  ftfeedbm  fh»m  *mucilagirioas 
matt^'  greatly*  Teootadtiends  it  for  engineering 
purposes. 

Convfsion  of  Kn^U  and  Statute  Mites. — We  are 
indebted  to  some  unknown  Correspondent  for  di- 
recting our  attention  to  errors  in  the  conversion  of 
statute  into  geographical  and  nautleal  mtl08,'Wlileh 
have  fuUnd  thelf  Vay  ihto  our'accouiA  of  thd  trial 
trips  of  the  Bengal  and  the  Afamewman  in  our  last 
Kumber,  and  into  those  alscwhlehitppeKred  In  the 
ihoming  pspers.  Those  accbunts  ire  forwarded 
from  the  actual  ports  where  the  trials  occur,  and 
it  is  certainly  to  be  regretted  that  the  bompttt»> 
tlons  should  nut  be  made  with  greater  prl^isfon. 
Our  correspondent  is  mistaken,  however,  in  sup* 
posing  that  the  value  of  the  geographical  mite*  is 
Ae)>endentutlo'ta11ie 'latitude:'  If  it  wvte  s<j,  the 
nautical  mile  would  bis '  useless  as  a' measure'of 
length  as,  unless  tfie  Tessel  werr  saiHig  upon  a 
parallel  of  latitude,  that  measure  would  dhaffge 
its  value  from  poiiit  to  point  of  her'  cours^.    The 
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gsognphlMl  mOe  b  th«  length  of  s  minuU  of  a 
gxMt  eirelo  of  the  earth,  rappoting  it  to  be  a 
■phere  of  the  equatorial  radius ;  that  ii»  a  minute 
of  longitude  at  the  equator.  Its  length  ie  aocu- 
rately  6079*6  feet,  while  that  of  the  statute  mile  is 
onlyiSM.  Those  are  large  numbers  to  work  upon, 
and  would  be  extremely  inconvenient  to  employ. 
The  ratio  of  23  to  SO  yery  nearly  expresses  that 
which  obtains  between  the  geographical  mile  and 
the  statute  mile ;  so  nearly,  indeed,  that  if  we  use 
it  to  deduce  the  length  of  the  geographical  from 
that  of  the  statute  mUe,  we  shall  find  the  former 
to  be  6071',  which  dilTers  only  3  feet  6  inches 
flrom  the  truth.  A  ratio  rather  more  complicated 
for  practical  use  could  be  found  to  conyerge  still 
more  exactly  to  the  truth ;  but  this  will  be  found 
suAciently  exact  for  all  practical  purposes.  In 
the  case  of  the  Bengni,  the  rates,  in  geographical 
milee  per  hour  of  the  trials  on  the  first  day- 
assuming  one  statute  mile  to  be  run  in  the  ob- 
served times— are  respectively  9*201,  10*125,  and 
9-339,  the  mean  of  which  is  only  9*555. 

/.  5.  W.  S.  inquires  how  a  man  of  limited  means 
should  proceed  to  acquire  a  patent  right  for  an 
invention;  what  is  the  relative  cost  of  patents 
and  of  design  -  registrations ;  and  whether  an 
article  may  in  the  first  place  be  registered,  and 
afterwards  patented  t— We  cannot  do  better  than 
refer  our  Correspondent  to  an  epitome  of  the 
practice  under  the  new  Patent  Law,  which  may  be 
had  gratis  on  application  at  this  office. 

/.  K,,  Birmingham,  directo  our  attention  to  the 
general  want  of  aecuracy  in  the  ordinary  tap  or 
Stop-cock,  and  wishes  to  know  by  what  means  a 
oock,  key,  or  plug  can  be  accurately  ground  into 


ito  seat!— The  material  commonly  employed  for 
this  puipose  is  loam,  which  cuts  brass  readily 
enough,  but  is  sometimes  apt  to  bed  itself  in  the 
metal.  Its  grinding  action  is  consequently  im- 
paired, and  the  perfect  adaptation  of  surface  to 
surface  soon  destroyed.  This  inconvenience  may 
be  avoided  by  the  use  of  pumice-stone,  instead  of 
loam,  In  the  grinding  process.  All  that  is  neces- 
sary is,  to  crush  a  lump  of  pumico^tone  into  coarse 
powder,  smear  the  cock-key  with  good  olive  ofl, 
upon  which  sprinkle  a  little  of  the  broken  pumice, 
and  then  lightly  insert  it  with  a  gentle  twisting 
motion.  The  ifrinding  will  go  on  with  great 
facility.  The  stone  will  become  reduced  into  aa 
'impalpable  mud,  heavily  charged  with  the  abraided 
metal,  and,  in  a  very  short  time,  the  cock  will  be 
ground  into  a  true  and  smooth  surfhoe,  which  it 
would  not  be  easy  to  obtain  by  other  means. 

T.  W.  B.t  SirmiHs^m.-~Wt  agree  with  you  In 
thinking  that  the  merito  of  Baine's  Electric  Clock 
did  not  receive  their  ftir  share  of  eulogium  in  Mr. 
Shepherd's  Paper,  though  we  do  not  suppose 
there  was  any  intention  of  depreciating  the  exer- 
tions of  a  man  who  has  done  so  much  in  the 
cultivation  of  this  branch  of  experimental  philo- 
sophy. Under  the  circumstances,  we  are  disposed 
to  think  that  the  letter  of  Mr.  Baddeley  has  placed 
the  subject  on  its  right  footing;  and  that  it  may 
now  be  suflbred  to  rest  where  it  is. 

"Inquirer,"  I>«r5|f.— The  most  eompiehenslve, 
clear,  and  practical  work  on  the  building  and 
management  of  the  locomotive  engine  within  the 
reach  of  working  men  of  small  means,  is  SeweH's, 
which  forms  No.  78  of  Weale's  excellent  series. 
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SYMOND'S  GOLD-WASHING  CRADLE. 

(Registered  under  the  Act  for  the  Protection  of  Articles  of  Utility.) 

The  construction  and  operation  of  this  machine  will  be  readily  comprehended  from  the 
following  description : 

Fig.  1  is  a  side  elevation,  and  fig.  2  a  plan  of  this  cradle.  A  is  a  hopper  for  reoeiring 
the  matter  to  be  operated  upon.  BB'  two  sieves  of  different-sized  meshes,  of  which  B 
is  the  coarser.  The  lower  part  of  the  hopper  opens  into  the  serpentine  channel  C,  at 
the  point  C^  formed  by  the  curvilinear  pieces  D  D,  in  the  manner  shown  in  fig.  2.  In 
the  bottom  of  the  channel  C  are  a  number  of  hollow  recesses  ££,  in  the  spaces  formed 
by  the  pieces  DD  for  intercepting  the  heavier  particles,,  which,  by  their  specific  gravity, 
will  settle  in  these  recesses  or  collectors,  while  the  lighter  portions  of  the  matter  under 
process  of  cleaning  will  pass  on  through,  and  from  one  end  to  the  other  of  the  machine. 
After  these  heavier  particles  have  subsided,  the  residue  is  allowed  to  escape  through  the 
sluice  F. 

Fig.  3  is  a  longitudinal  section  of  one  of  these  recesses,  £,  and  fig.  4  a  cross-section. 
F  is  the  sluice,  GG  are  the  rockers,  and  H  the  rocking-frame.  I  X  af e  two  handles  for 
working  the  machine  ;  J  is  a  standard  fixed  to  the  rocking-frame  |I,  to  support  the  pump 
K,  which  is  worked  by  a  rod  L  attached  to  the  washer.  M  |s  the  induction,  and  N  the 
eduction  pipe. 


THE  SABBATH  AT  SYDENHAM. 

Of  all  the  questions  of  a  purely 
social  character  in  their  ultimate  prin- 
ciples which  now  engage  attention, 
there  is  probably  none  so  momentous 
— ^none  so  fraught  with  the  prospect  of 
vast  changes  in  the  moral  and  intel- 
lectual organization  of  our  community 
-^as  that  great  question  of  absorbing 
interest,  which  is  rapidly  approaching 
maturity  for  Legislatiye  consideration, 
viz.,  that  of  the  propriety  and  expe- 
diency of  allowing  the  Crystal  Palace 
now  erecting  at  Sydenham  to  be 
thrown  open  to  the  public  on  Sundays. 
A  proposition  standing  out  in  such 
bold  contrast  with  the  ideas  which 
have  prevailed  in  this  country  for  some 
centuries  upon  the  rigid  observance 
and  discipline  of  the  Sabbath,  has  na- 
turally enough  excited  a  strong  conflict 
of  opinion.  It  was  not  to  be  supposed 
that  the  pious  convictions  of  some,  and 
the  narrow  prejudices  of  others,  should 
remain  unruffled  whilst  anticipating 
the  first  shock  of  so  rude  an  encounter ; 
nor,  on  the  other  hand,  that  the  pro- 
mulgators of  the  new  principles  of  Sun- 


<lAy  govemmfi9t  involved  in  the  pro* 

secution  of  this  undertaking  should  be 

unprepared  for  the  storm  they  were 

about  to  awaken — ^much  less  that  they 
should  retire  b^of'e  its  furv.  As  yet, 
however,  the  battle-ground  has  been 
but  partially  occupied.  A  few  skir- 
mishes have  tak^n  place  between  ad- 
vanced parties  of  the  contending  fius- 
tion»— oiatinguiBhed,  indeed,  by  ti^e 
zeal,  energy,  and  strategic  ingenuity 
which  commonly  are  the  incidents  of 
all  disputes  having  a  religious  appear- 
ance— but  the  main  bodies  have  so  iar 
not  been  engaged.  We  have  had  pam- 
phlets written,  meetings  held,  sermons 
§  reached,  exhortations  delivered  of  all 
egrees  of  style,  fervour,  and  effect^ 
placards  posted,  inciting  to  combina- 
tion and  to  action,  and  pithy  petitions 
presented  to  Parliament ;  and  all  this 
nas  been  done  in  aid  of  the  operations 
of  either  party.  Still,  however,  the 
great  crash  of  arms  is  to  come.  Ijx  the 
meanwhile,  both  sides  are  vigorously 
preparing  for  the  coming  stnfb ;  the 
one  earnestly  looking  forward  Xq  a 
compulsory  observance  of  the  Sabbath, 
according  to  their  own  views  of  duty, 
and  the  other,  with  equal  zeal,  to  a  Le- 
gislative reconiition  of  the  Sabbath  as 
a  day  applicable  to  intellectual  culture 
as  well  as  to  religious  exercise. 
It  is  with  no  intention  of  attempting 
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to  reconcile  or  to  compromise  these 
antagonistic  endeavours,  either  upon 
theological  considerations,  or  upon 
principles  of  public  morality,  that  we 
nave  ventured  to  advert  to  me  subject. 
Ajb  a  general  rule,  it  has  been  wisely 
determined  by  the  journalists  of  science, 
that  politics  should  be  excluded  from 
the  sphere  of  their  literary  labours. 
To  watch  the  progress  that  is  being 
made  in  the  discovery  of  the  laws 
which  govern  the  physical  universe,  to 
estimate  with  precision  the  extent  and 
the  success  of  their  application  to  the 
constantly  recurring  waots  of  mankind, 
and  to  record  all  this  in  such  a  manner: 
as  to  reflect  the  degree  of  civilization 
of  tlie  day,  and  to  indicate  the  next  di- 
rection of  human  ingenuity,  is  task 
enough  for  them,  while  its  accomplish- 
ment is  worthy  the  ambition  of  the 
most  exalted  genius.  Occasionally, 
however,  points  of  public  contention 
arise  in  tne  course  of  human  afiEairs, 
in  which  the  favourable  development 
of  science,  art,  and  intellectual  labour 
is  so  obviously  and  so  largelj^  involved, 
that  they  enlist  the  deepest  interest  of 
eveij  true  friend  of  progress.  This  is 
precisely  such  a  question,  and  one  with 
reference  to  which  it  not  only  becomes 
us  publiclv  to  take  an  interest,  but  we 
should  fail  seriously  in  the  exercise  of 
our  functions  were  we  to  refrain  from 
stating  our  impressions. 

The  title  of  this  work,  the  Mechanics* 
Magazine,  or  the  MajB^azine  of  the  Me- 
chanics, is  an  ample  justification  of  the 
interest  we  freely  avow  in  this  mo- 
mentous question,  which  we  are  inclined 
to  think  involves  much,  very  much)  be- 
yond the  mere  ceremonial  of  observ- 
ance to  which  one  day  in  seven  has, 
and  should  always  be,  devoted.  We 
regard  it  as  altogether  supererogatory 
to  say  one  word  in  support  of  an  es- 
tablished law  which,  if  it  had  not  the 
authority  of  an  undisputed  Divine 
origin,  recommends  itself  by  its  uni- 
versal adaptation  to  human  necessities 
and  requirements.  A  periodic  rest  is 
essential,  not  only  to  animal  activity 
but  to  animal  existence — and  the  Sab- 
bath of  the  Christian  is  so  entirely 
satisfactory  in  its  merely  temporal  and 
physical  advantages,  that  we  believe, 
so  far  as  that  view  of  it  Roes,  no  man, 
.  whatever  may  be.his  faiUi,  would  raise 
an  objection  to  it.   Every  man,  at  least 


in  our  community,  will  without  cavil 
or  question  prorogue  his  labours  from 
Saturday  night  to  Monday  morning. 
Our  subject  is,  however,  the  mode  in 
which  the  thinking  man,  who  has 
wrought  through  the  six  davs,  with 
head  and  hand,  shall  emplov  the 
seventh,  so  as  to  comply  witli  the  Di- 
vine command  as  to  its  observance, 
and  return  to  his  secular  labours  on 
the  Monday,  better  and  wiser,  happier 
by  religious  consolation,  and  better 
fitted  for  the  week's  task  which  lies 
before  him,  than  he  could  have  been 
but  for  the  admirable  law  by  which 
Qod  has  given  recurring  periods  to 
human  toil. 

We  shall  not  in  any  the  smallest  de- 
gree interfere  with  the  functions  of 
the  theologian.  We  admit  freely,  and 
without  dispute,  what  we  ouraelves 
believe — ^the  Divine  institution  of  the 
Sabbath.  The  only  remark  we  would 
make  is,  that  since  its  institution  an- 
other revelation,  and  a  ten  times  more 
glorious  one,  has  been  vouchsafed  to 
us,  and  not  ike  least  among  its  infinito 
mercies  is  a  modification  relaxing  some 
of  the  sabbatical  strictures.  Our  di- 
vinity goes  not  beyond  this.  We  shall 
now  proceed  to  show  that,  according  to 
our  view  of  the  subject,  a  great  mis- 
take has  been  made  on  the  part  of 
those  who  suppose  that  the  toil-worn 
man  must,  as  a  matter  of  duty,  pass 
the  Sabbath  in  the  puritanic  moae  of 
submission  to  teachmgs  on  points  of 
faith,  seclusion  from  ordinary  inter- 
course, prayer,  and  meditation, — that 
his  senses  must  on  the  Sunday  receive 
no  impressions  from  vnthout  but  that 
he  must  read  the  Bible  (always  im- 
perfectly understood  by  him),  humble 
himself  in  prayer,  ^.,  &c.  No  fault 
can  be  found  with  this  discipline ; — it 
is  wholesome,  and  will  soon  recommend 
itself  to  the  intelligent  man.  Our  only 
wish  is  that  he  should  be  intelligent, 
and  then  we  are  sure  of  the  result — for 
ignorance  can  never  be  an  acceptable 
sacrifice  to  the  Deitv.  It  has  happened 
since  the  revival  oi  letters  in  Europe, 
and  the  emancipation  of  the  human 
mind  from  priestly  domination,that  here 
and  there  a  devout  Christian,  strong 
in  faith,  and  far-seeing  in  philosophy, 
has  ventured  to  "justify  the  ways  of 
God  to  man" — (pro&ne  phrase  I  bet- 
ter to  say,  to  explain  to  human  reason 
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the  ways  of  God) ;  and  we  find  an 
abundance  of  sound  divinity,  and  at 
the  same  time  as  sound  philosophy^ 
pervading  the  works  of  men  eminent 
for  piety,  from  the  age  of  the  revolu- 
tion, when  puritanism  may  be  said  to 
have  expired,  down  to  the  day  of 
the  Bridgewater  Treatises — ^from  Dr. 
Derham,  to  Dr.  Chalmers. 

The  Almighty  has  revealed  himself 
to  us  his  creatures  in  two  ways  ;  the 
one  by  the  Holy  Scriptures,  the  other 
by  the  organic  and  the  inorganic  books 
of  Nature.  Erom  the  pulpit  we  are 
instructed  by  the  first ;  the  Sydenham 
Palace  will  be  admirably  adapted  to 
display  the  second.  And  we  are  of 
opinion  that  a  more  happry  conjunction 
oi  means  to  effect  the  desired  end,  than 
the  morning  worship  and  exhortation, 
followed  as  it  will  be  by  an  ample  and 
well-arranffed  display  of  the  varied 
wonders  of  Divine  contrivance,  and  the 
happy  applications  to  human  wants  of 
His  admirable  laws,  through  the  agency 
of  human  thought  and  reflection,  could 
not  be  devised  for  the  true  advance- 
ment of  His  glory  among  His  creatures. 
It  seems  to  us  a  very  oblique  view  of 
the  subject  to  regard  the  Sunday  open- 
ing as  a  diversion  from  better  and 
higher  things.  We  deem  it,  if  not 
exactly  according  to  the  word,  directly 
and  entirdy  in  tike  spirit  of  the  com- 
mand :  ^  Keep  holy  the  seventh  day." 
In  what  more  holv  way  can  the  sacred 
day  be  employed  than  by  worship, 
thanksgiving,  and  contemplation  of 
God  as  he  shows  himself  in  ms  gloHous 
creation  ?  Let  us  also  recollect,  that 
the  artist  with  his  picture,  or  his  sta- 
tue—  the  man  of  science,  with  his 
telegraph,  his  telescope,  or  his  steam- 
engine  —  are  alike  mind '  and  man, 
engine  and  instrument,  part  and  parcel 
of  the  same  creation,  and  not  in  any 
de^ee  the  less  a  wonder,  because  the  ' 
rational  creature,  man, — ^himself  the 
greatest  wonder, — ^happens  to  be  one 
element  in  the  circuit.  There  will  be 
no  fear  of  the  old  mistake— no  chance 
of  putting  the  creature  in  the  place  of 
the  Creator  now  a  days.  Science  knows 
no  tricks,  and  religion  fears  no  inquiry. 
How,  then,  can  the  freed<mi  of  access 
to  tins  temple  of  truth,  at  any  time,  or 
at  any  season,  b^t  uneasiness  ? 

We  have  a  c^ire,   in  passing,  to 
notice  what  we  thiiiJc   a  great  &ct, 


which  we  recognise  and  hail  with  sa- 
tisfaction as  an  evidence  of  the  forward 
tendency  which,  in  the  combination 
of  capital  .with  intellect^  characterizes 
our  age.  This  fact  is,  that  the  Syden- 
ham Jralaoe  is  a  commercial  specula- 
tion. We  feel  it  to  be  a  great  privilege 
that  our  lot  in  life  has  ^en  cast  upon 
a  time  when  the  thirst  for  knowledge 
is  at  once  so  generally  di£Eused,  and  so 
judiciously  concentrated,  as  to  make 
such  a  speculation  prudent  in  a  com- 
mercial sense;  and  proud  and  happy 
is  the  country  in  which  is  found  a  po- 
pulation greedy  after  knowledge,  and 
an  union  of  wealth  and  intellect  read^ 
to  supply,  on  a  scale  of  such  magni- 
ficence, all  the  aliment  needful  for  its 
gratification.  The  Crvstal  Palace  Com- 
pany deserves  the  plaudits  of  its  ge- 
neration, and  most  certainly  receives 
them,  from  the  highest  to  the  lowest 
of  the  community ;  even  her  Most 
Gracious  Majesty  on  the  Throne,  and 
her  illustrious  Consort^  being,  we  have 
good  reason  to  believe,  favourable  to 
a  project  so  unquestionably  beneficial 
in  its  tendencies. 

To  notice  the  objections  that  have 
been  raised  in  various  quarters  against 
the  opening  of  the  palace  on  Sun'days. 
is  rather  beyond  the  limits  we  assignea 
to  ourselves  at  the  outset.  There  is 
one,  however,  which  we  cannot  avoid 
exposing ;  as  great  reliance  appears  to 
be  placed  upon  it,  and  it  is  cuculated 
to  distort  the  true  view  of  the  subject. 
It  is  said  that  if  this  great  storehouse 
of  Nature  and  of  Art  were  opened  on 
the  Sabbath,  that  day  would  not  only 
lose  its  sacred  character,  but  working- 
men  would  sooner  or  later  lose  it  alto- 
gether as  a  day  of  rest,  and  be  com- 
pelled to  work  without  the  hebdomadal 
cessation  they  now  happily  enjoy.  This 
is  rather  a  strange  armament  to  be  put 
forward  bv  individualis  who  profess  a 
belief  in  the  divine  institution  of  this 
sacred  day.  Its  very  divinity  ought  to 
be  ike  best  safeguard  they  could  de- 
sire to  have  for  the  perfect  maintenance 
of  its  ceremonials  and  its  immunities. 
We  are  not  surprised,  however,  that  an 
extreme  anxiety  on  this  point  should 
induce  them  to  watch  jealously  the 
slightest  encroachment  on  the  ri^ts  of 
labour,  so  fSur  as  they  depend  upon  the 
Sabbath  ;  and  we  ourselves  should  cer- 
tainly be  the  first  to  denounce^  and  the 
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last  to  acquiesce  in,  any  step  having 
even  the  appearance  of  such  a  tendency. 
Bat  no  such  alarm  has  arisen  within 
us.  The  fiEU!t  is,  that  the  observance  of 
the  Sabbath  at  the  present  day,  accord- 
ing to  the  unwritten  code  which  is  pro- 
mulgated so  assiduously,  and  insisted 
upon  so  rigidly,  is  simply  impossible. 
Society  is  so  constituted^  that  in  or- 
der that  the  mijorty  might  rest  on 
Sunday,  a  very  great  number  must 
work — and  work  laboriously,  and  in 
the  public  eye.  The  impossibility  of 
such  an  observance  ou^t  at  least 
to  stagger  the  advocates  of  this 
austerity  in  the  correctness  of  their 
oondosions ;  but  as  they  are  inflexibly 
obdurate  in  asserting  them,  we  can 
only  deal  with  them  when  they  are 
urged.  And  we  say  this,  that  the 
reverence  for  the  Sabbath  is  so  uni- 
vers^ly  and  so  deep-seated  in  the  breast 
of  every  one,  that  there  is  no  chance  of 
its  annihilation,  if  even  it  possessed 
no  higher  guarantees  for  its  perma- 
nence. But  should  all  moral  obliga- 
tions ever  lose  their  force,  of  which  the 
rapidly-improving  state  of  our  popula- 
tion does  not  favour  the  possibility,  we 
have  still  the  laws  to  depend  upon ; 
and  if  Ten-hour  Bills  can  so  far  inter- 
fere in  the  contract  between  em- 
ployers and  their  servants,  without 
objection  from  any  quarter,  who  will 
venture  to  doubt  the  influence,  or  in 
the  last  resort,  the  power  of  the  law  to 
keep  the  Sabbath  day  apart  from  the 
six  others  ? 

We  do  not  mean  to  trespass  much 
longer  on  the  patience  of  our  readers. 
Enough  has  been  said  to  justify  a  fiiir 
and  unprejudiced  settlement  of  this 
question  ;  and  that  point  achieved,  we 
shall  be  satisfied.  In  the  meanwhile 
we  would  put  it  to  the  common  sense 
of  the  public,  whether  those  can  be  the 
true  friends  of  the  human  race,  who 
would  deprive  it  of  everv  opportunity 
of  contemplating  and  reuectmff  on  th^ 
glorious  works  of  creation.  Of  all  in- 
centives to  religion  and  devotion,  this 
is  undoubtedly  the  most  powerful  and 
the  most  noble.  The  great  Humboldt 
has  finely  said,  that  "  mere  commu- 
nion with  Nature — ^mere  contact  with 
the  free  air— exercises  a  soothing,  ^et 
strengthening,  influence  on  the  weaned 
spirit  calms  the  storm  of  passion,  and 
softens  the   heart  when   shaken   by 


sorrow  to  its  inmost  depths."  Who 
doubts  this  ?  And  what  rational  man 
would  seek  to  deprive  his  fellow-men 
of  so  holy  an  influence  9  When  David 
exclaimed,  in  rapture,  at  the  majesty 
of  creation,  ^  The  heavens  declare  the 
gloiT  of  €rod,  and  the  firmament  show- 
eth  his  handy  work  !  "  did  he  not  prize 
the  happiness  of  being  able  to  contem- 
plate His  great  work,  in^  the  calmness 
of  intelli^nt  thought  1  The  vastness 
of  the  umverse  is  the  great  school  in 
which  we  must  graduate  to  acquire  an 
idea  of  the  immeasurable  grandeur  of 
Omnipotence  ;  while  the  more  we  look 
into  the  component  parts  of  creation, 
and  dive  with  all  our  powers  of  inves- 
tigation into  its  minute  and  multifa- 
rious details,  the  more  do  we  perceive 
the  workings  of  that  Infinite  Wisdom 
which  has  filled  the  world  with  life, 
harmony,  and  beauty.  Along  with  this 
perception  is  always  awakened  within 
us  an  unbounded  reliance  in  the  super- 
intending care  of  Providence,  and  a 
happy  submission  to  its  dispensations. 
What  a  fflorious  lesson  !  How  happy 
should  they  be  who  have  opportumties 
of  aoquirinff  it !  How  unfortunate 
those  who  nnd  themselves  debarred 
from  it !  How  deluded  those  who 
would  shut  it  out  from  our  eyes  and 
from  our  hearts  ! 

That  these  ideas  have  been  enter- 
tained by  those  in  whom  ffoodness  and 
wisdom  have  been  happuy  united,  is 
evident  from  the  writinss  of  many  of 
the  most  celebrated  philosophers,  mo- 
ralists, and  poets  of  all  countries  and 
times  ;  as  to  which  we  need  only  call 
to  mind  the  admirable  summary  of  the 
entire  subject,  which,  with  his  charac- 
teristic elevation  of  thoughti  and  beauty 
of  composition,  has  been  presented  te 
us  in  the  words  of  our  immortal  bard  : 

'*  termons  In  stones. 
Books  In  the  runninR  brooks. 
And  good  In  eveO'thuig." 

But  it  is  idle  te  pursue  any  further 
a  subject  which  no  powers  of  language, 
and  no  efforts  of  philosophy  or  of  reason 
can  resolve  to  the  satisfaction  of  all 
minds.  It  is  enough  that  we  should 
discharge  the  duty  which  we  think  de- 
volves upon  us  of  declaring  our  earnest 
attachment  te  the  popular  side  of  this 
great  question,  and  of  stating  a  few 
common- sense  pointe  which  should  re- 
commend it  to  the  support  of  every 
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ratipnal  and  disinterested  individual. 
At  the  same  time  we  feel  convinced 
that  it  admits  of  a  dear  and  decisive 
vindication  upon  the  most  rigid  view 
of  revealed  doctrines.  Were  it  not  so, 
indeed,  any  other  mode  of  establishing 
it  must  in  a  large  measure  fail  in  force 
and  dignity.  Receiving,  however,  ac- 
cording to  our  own  view,  in  which 
many  clergymen  distinguished  for  their 
piety  and  their  enlightenment  parti- 
cipate, full  effect  from  religious,  his- 
torical, and  political  considerations, 
anxiously  supported,  as  we  believe,  by 
an  overwhelming  preponderance  of 
numbers  and  of  intelligence,  and,  above 
all,  promising  to  yield  the  best  results 
for  the  spread  of  knowledge,  morality, 
and  even  religion,  we  fearlessly  entrust 
the  issue  to  the  justice  of  Parliament, 
and  the  unquestionably  progressive 
spirit  of  our  age. 


STAMP  DUTIES  (LETTERS  PA- 
TENT) AND  INDEXES  OF  SPE- 
CIFICATIONS ACT. 

The  following  is  a  copy  of  the  Act  **  To 
substitute  Stamp  Duties  for  Fees  on  passing 
Letters  Patent  for  Inventions,  and  to  pro- 
vide for  the  purchase  for  the  public  use  of 
certain  Indexes  of  Specifications  :" 

Whereas  it  is  expedient  that  the  fees 
payable  in  respect  of  Letters  Patent  for 
Inventions  under  the  Patent  Law  Amend- 
ment  Act,  1852,  and  mentioned  in  the 
schedule  to  such  Act,  be  converted  into 
Stamp  Duties :  Be  it  enacted,  therefore,  by 
the  Queen's  Most  Excellent  Majesty,  by 
and  with  the  advice,  and  consent  of  the 
Lords  Spiritual  and  Temporal,  and  Com- 
mons, in  this  present  Parliament  assembled, 
and  by  the  authority  of  the  same,  as  fol- 
lows: 

I.  Sections  seventeen,  forty-four,  forty- 
five,  forty-six,  and  fifty-three  of  the  said 
Patent  Law  Amendment  Act,  1852,  and  so 
much  of  the  schedule  to  the  said  Act  as  re- 
lates to  feet  and  stamp  duties  to  be  paid 
under  the  said  Act,  shall  be  repealed. 

II.  All  Letters  Patent  for  Inventions  to 
be  granted  under  the  provisions  of  the  said 
Patent  Law  Amendment  Act,  1852  (except 
in  the  cases  provided  for  in  the  fourth  sec- 
tion of  this  Act),  shall  be  made  subject  to 
the  condition  that  the  same  shall  be  void, 
and  that  the  powers  and  privileges  thereby 
granted  shall  cease  and  determine,  at  the 
expiration  of  three  years  and  seven  years 
respectively  from  the  date  thereof,  unless 


there  be  paid  before  the  expiration  of  the 
said  three  years  and  seven  years  respectively 
the  stamp  duties  in  the  schedule  to  this  Act 
annexed  expressed  to  be  payable  before  the 
expiration  of  the  third  year  and  of  the 
seventh  year  respectively,  and  such  Letters 
Patent,  or  a  duplicate  thereof,  shall  be 
stamped  with  proper  stamps  showing  the 
payment  of  such  respective  stamp  duties, 
and  shall,  when  stamped,  be  produced  be- 
fore the  expiration  of  such  three  years  and 
seven  years  respectively  at  the  office  of  the 
Commissioners ;  and  a  certificate  of  the 
production  of  such  Letters  Patent  or  dupli- 
cate so  stamped,  specifying  the  date  of  such 
production,  shall  be  endorsed  by  the  clerk 
of  the  Commissioners  on  the  Letters  Patent 
or  duplicate,  and  a  like  certificate  shall  be 
endorsed  upon  the  warrant  for  such  Letters 
Patent  filed  in  the  said  office. 

III.  There  shall  be  paid  unto  and  for 
the  use  of  Her  Majesty,  her  heirs  and  suc- 
cessors, for  or  in  respect  of  Letters  Patent 
applied  for  or  issued  under  the  provisions  of 
the  said  Patent  Law  Amendment  Act,  1 852, 
warrants,  specifications,  disclaimers,  certi- 
ficates, and  entries,  and  other  matters  and 
things  mentioned  in  the  schedule  to  this 
Act,  or  the  vellum,  parchment,  or  paper 
on  which  the  same  respectively  are  wiitten, 
the  stamp  duties  mentioned  in  the  said 
schedule ;  and  no  other  stamp  duties  shall 
be  levied  in  respect  of  such  Letter*  Patent, 
warrants,  specifications,  disclaimers,  certi- 
ficates, entries,  matters,  and  things ;  and 
the  stamp  duty  mentioned  in  the  said  sche- 
dule on  office  copies  of  documents  shall  be 
in  lieu  of  such  sums  as  by  the  said  Patent 
Law  Amendment  Act,  1852,  are  authorised 
to  be  appointed  to  be  paid  for  such  office 
copies. 

IV.  Where  Letters  Patent  for  England, 
or  Scotland,  or  Ireland,  have  been  granted 
before  the  commencement  of  the  said  Pa- 
tent Law  Amendment  Act,  1852,  or  have 
been  since  the  commencement  of  the  said 
Act,  or  hereafter  may  be  granted  for  any 
invention,  in  respect  of  any  application 
made  before  the  commencement  of  the 
said  Act,  Letters  Patent  for  England,  or 
Scotland,  or  Ireland  may  be  granted  for 
such  invention  in  like  manner  as  if  the  said 
Act  had  not  been  passed  :  provided  always, 
that  in  lieu  of  all  fees  or  payments  and 
stamp  duties  which  were  at  the  time  of  the 
passing  of  the  said  Act  payable  in  respect 
of  such  letters  patent  as  last  aforesaid,  or  in 
or  about  obtaining  a  grant  thereof,  and  in 
lieu  of  all  other  stamp  duties  whatsoever, 
there  shall  be  paid  in  respect  of  such  Let- 
ters Patent  as  last  aforesaid  on  the  sealing 
thereof  stamp  duties  equal  to  one-third 
pu-t  of  the  stamp  duties  which  would  be 
payable  under  this  Act  in  respect  of  Letters 


STAJtP  DUTIES  (LBTTEB8  PATElrt),  ETC. 


167 


Patent  Issued  for  the  United  Kingdom 
under  the  said  Patent  Law  Amendment 
Act,  1852,  on  or  previously  to  the  sealing 
of  such  Letters  Patent  as  li^t  aforesaid,  and 
before  the  expiration  of  the  third  year  and 
the  seventh  year  respectively  of  the  term 
granted  hy  such  Letters  Patent  for  Eng- 
Iand»  Scotland,  or  Ireland,  stamp  duties 
equa^  to  one-third  part  of  the  stamp  duties 
payable  under  this  Act  before  the  expira- 
tion of  the  third  year  and  the  seventh  year 
respectively  of  the  term  granted  by  Letters 
Patent  issued  ibr  the  United  Kingdom 
under  the  said  Patent  Law  Amendment 
Act,  1852,  and  the  condition  of  such  Let- 
ters Patent  for  England,  or  Scotland,  or 
Ireland  shall  be  varied  accordingly. 

y.  The  stamp  duties  hereby  granted  shall 
be  onder  the  care  and  management  of  the 
Commissioners  of  Inland  Revenue ;  and  the 
several  rules,  regulations,  provisions,  pe- 
nalties, clauses,  and  matters  contained  in 
any  Act  now  or  hereafter  to  be  in  force 
with  reference  to  stamp  duties  shall  be 
applicable  thereto. 

VI.  The  said  Commissioners  of  Inland 
Revenue  shall  prepare  stamps  impressed 
upon  adhesive  paper,  of  the  amounts  follow- 
ing,  that  is  to  say,  twopence,  fourpence, 
eightpence,  and  one  shilling,  to  be  used 
only  m  respect  of  the  stamp  duties  on  the 
office  copies  of  documents  and  on  the 
certificates  of  searches  and  inspections 
mentioned  in  the  schedule  to  this  Act ; 
such  adhesive  stamps  of  proper  amounts 
to  be  affixed  by  the  clerk  of  the 
Commissioners  of  Patents  for  Inven- 
tions to  such  office  copies  of  documents 
and  certificates  of  searches  and  inspections 
as  aforesaid;  and  immediately  afler  such 
affixing  he  shall  obliterate  or  deface  such 
stamps  by  impressing  thereon  a  seal  to  be 
provided  for  that  purpose,  but  so  as  not  to 
prevent  the  amount  of  the  stamp  from  being 
ascertained;  and  no  such  office  copy  or 
certificate  shall  be  delivered  out  until  the 
stamps  thereon  shall  be  obliterated  or  de- 
faced as  aforesaid. 

VII.  The  condition  contained  in  any 
Letters  Patent  granted  under  the  said 
Patent  Law  Amendment  Act,  1852,  and 
before  the  passing  of  this  Act  for  making 
such  Letters  Patent  void  at  the  expiration 
of  three  years  and  seven  years  respectively 
from  the  date  thereof,  unless  there  be  paid, 
before  the  expiration  of  the  said  three  years 
and  seven  years  respectively,  the  sums  of 
money  and  stamp  duties  by  the  said  Patent 
Law  Amendment  Act,  1852,  required  in 
this  behalf,  shall  be  deemed  to  be  satisfied 
and  complied  with  by  payment  of  the  like 
stamp  duties  as  would  have  been  required  if 
such  Letters  Patent  had  been  granted  after 
the  passing  of  this  Act,  and  had  been  made 


subject  to  the  condition  required  by  this 
Act  in  lieu  of  the  said  condition  therein 
contained;  and  the  provision  hereinbefore 
contained  concerning  the  endorsement  on 
the  Letters  Patent  or  duplicate,  and  on  the 
warrant  for  the  same  Letters  Patent,  of  a 
certificate  of  the  production  of  the  Letters 
Patent  or  duplicate  properly  stamped,  shall 
be  applicable  in  the  case  of  such  Letters 
Patent  granted  before  the  passing  of  this 
Act. 

VIII.  And  whereas  by  the  said  Patent 
Law  Amendment  Act,  1852,  the  Commis- 
sioners are  directed  to  cause  indexes  to  all 
specifications  heretofore  or  hereafter  to  be 
enrolled  or  deposited  to  be  prepared  in  such 
form  as  they  may  think  fit,  which  indexes 
are  to  be  open  to  the  inspection  of  the 
public :  And  whereas  the  existing  specifica- 
tions so  directed  to  be  indexed  as  aforesaid 

jLre  in  number  fifteen  thousand  and  up- 
wards, and  it  would  requite  some  years  to 
make  indexes  thereof  on  a  proper  arrange- 
ment and  classification :  And  whereas  Mr. 
Bennett  Woodcroft  has  already  made  com- 
plete indexes  of  such  specifications,  which 
the  Commissioners  have  examined  and  ap- 
proved  of,  and  it  is  expedient  that  such 
mdexes  be  purchased  for  the  use  of  the 
public : 

It  shall  be  lawful  fbr  the  Commissioners, 
with  the  consent  of  the  Commissioners  of 
her  Majesty's  Treasury,  to  purchase  the 
said  indexes  of  the  said  Bennett  Woodcroft 
for  a  sum  not  exceeding  one  thousand 
pounds,  and  to  pay  the  purchase  money  for 
the  same  out  of  the  moneys  in  their  hands 
which  have  arisen  from  fees  received  in 
respect  of  Letters  Patent  under  the  said 
Patent  Law  Amendment  Act,  1852,  and 
directed  by  the  said  Act  to  be  paid  into  the 
receipt  of  the  Exchequer;  and  after  the 
purchase  of  such  indexes  the  provisions  of 
the  said  Act  shall  be  applicable  thereto  as 
if  such  indexes  had  been  prepared  under 
the  said  recited  enactment. 

IX.  The  word  **  Duplicate"  shall  be  con- 
strued to  mean  in  this  Act  such  Letters 
Patent  as  may  be  issued  under  the  Twenty- 
second  Section  of  the  Patent  Law  Amend- 
ment Act,  1852,  in  ease  of  any  Letters 
Patent  being  destroyed  or  lost. 

X.  This  Act  and  the  Patent  Law  Amend- 
ment Act,  1852,  shall  be  construed  together 
as  one  Act 

Schedule  of  Stamp  Duties,  £  i»  d. 
On  Petition  for  Grant  of  Letters 

Patent 5    0    0 

On  Certificate  of  Reeord  of  No- 

tice  to  proceed    5    0    0 

On  Warrannt  of  Law-officer  for 

Letters  Patent    5    0    0 

On  the  sealing  of  Letters  Patent    5    0    0 
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On  Specification.. 6 

On  the  Letters  Patent,  or  a  Du- 
plicate thereof,  before  the  Ex- 
piration of  the  Third  Year. . . . 

On  the  Letters  Patent,  or  a  Du- 
plicate thereof,  before  the  Ex- 
piration of  the  Seventh  Year. .  100 

On  Certificate  of  Record  of  No- 
tice of  Objections 2 

On  Certificate  of  every  Search 
and  Inspection    0 

On  Certificate  of  Entry  of  As- 
signment  or  Licence 0 

On  Certificate  of  Assignment  or 
Licence    0 

On  Application  for  Disclaimer  .     5 

On  Caveat  against  Disclaimer  • .     2 

On  Office  Copies  of  Documents,    . 
for  every  Ninety  Words    ....     0 


0    0 


60    0    0 


0  0 

0  0 

1  0 
6  0 


5 
0 
0 


0 
0 
0 
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THE  TRADES  OF  BIRMINGHAM. 

Another  advance  of  9L  per  ton  in  the 
prices  of  copper  was  announced  on  Thurs- 
day ;  thus  the  advance,  within  about  six 
months,  has  been  cent  per  cent.,  and  there 
is  little  doubt  but  that  it  will  go  tnuch 
higher.  As  much  as  140/.  has  been  psid 
for  a  ton,  and  150/.  is  freely  talked  of  as 
the  next  advance.  Manufacturers  look  for- 
ward  with  apprehension  to  the  consequences 
which  of  necessity  must  follow  the  con- 
tinuance of  high  prices.  As  yet,  however, 
although  they  are  slightly  felt  in  some 
branches,  brassfounders  and  coppersmiths 
are  generally  busy. 

The  Battery  Company,-— one  of  the  largest 
establishments  in  the  kingdom, — are  in  pos- 
session  of  immense  orders ;  and  other  manu- 
facturers represent  that,  considering  the 
advance  of  metals,  there  is  an  extraordinary 
demand  for  Birmingham  goods.  Brass  and 
copper  wire  are  at  tibe  present  time  articles 
of  Birmingham  manufacture  in  great  re- 
quest The  establishments  of  Mr.  Samuel 
Walker  and  Mr.  Paul  Moore  are  fiilly  em- 
ployed in  this  branch  of  our  staple  trade. 
In  the  former  works  an  extensive'  order  for 
an  electric  telegraph  company  (submarine 
it  is  presumed)  is  in  course  of  execution, 
and  uiows  the  perfection  to  which  this  ma- 
nufacture is  now  brought  A  piece  of 
No.  16  copper  wire  is  here  seen,  in  one 

Sieoe,  three  miles  long,  having  been  drawn 
om  a  bar  five-eighths  in  diameter.  Before 
subjected  to  the  process  of  drawing  and 
scaling,  it  weighed  128  lbs.,  but  lost  141b. 
in  the  process.  This,  by  those  acquainted 
with  wire-drawing,  is  looked  upon  as  a 
most  remarkable  production,  and  many 
have  refused  to  believe  in  its  existence 
until  they'had  personal  ^roof  of  the  fact 
In  eonneotion  with  this  branch,  we  may 


mention  that  the  new  forge  just  registered 
by  Mr.  Onion,  of  Bradford-street,  for  weld- 
ing telegraph  wire,  and  by  which  the  mate- 
rial  may  be  put  together  and  completed 
with  great  expedition,  has  been  supplied  to 
several  large  wire-workers,  and  found  to 
answer  the  purpose  exceedingly  well.  The 
same  manuncturerhas  also  registered  some 
portable  forges  for  out-door  work,  which 
have  met  with  the  approval,  amongst  other 
firms,  of  that  of  Fox,  Henderson,  and  Co., 
of  Smethwick. 

The  demand  for  the  Australian  market 
increases,  notwithstanding  the  enormous 
quantity  of  goods  already  sent  out  to  that 
fortunate  colony.  Any  money  for  revolvers, 
but  they  are  not  to  be  had.  The  merchants 
here  are  daily  watching  the  manufacturers, 
with  cash  in  hand,  to  buy  up  all»  as  fast  as 
they  are  turned  out  of  the  proof-house; 
and  buyers  from  London,  and  other  ship- 
ping ports,  impatient  of  the  delay  in  the 
transmission  of  their  orders,  are  arriving 
daily  to  purchase  wherever  they  can.  In 
the  percussion  cap  trade,  which  is  exten- 
sively carried  on  in  Birmingham,  consider, 
able  activity  prevails ;  though  larger  orders 
were  expected  at  this  season  of  the  year. 
Tin  has  advanced  in  price  this  week  H.  per 
ton  extra,  and  it  has  now  become  almost 
impossible  to  lay  hold  of  a  block  of  it,  even 
at  the  enormous  ouotations  of  from  li$L  to 
135/.  per  cwt  The  London  holders  are 
certainly  realizing  a  most  profitable  har- 
vest; and  how  long  they  will  be  able  to 
pursue  the  present  ruinous  system,  no  one 
can  tell. 

The  general  hardware  trade  of  the  town 
is  good ;  although  it  will  be  seen,  from  the 
returns  of  the  Board  of  Trade  just  issued, 
that  there  was  last  year  a  considerable  fall- 
ing off  in  the  exports  of  these  articles  of 
domestic  manufacture,  as  compared  with 
the  previous  year,  to  a  considerable  amount 
The  month's  transactions  are  not  given  in 
these  returns ;  but  we  much  fear  that,  when 
published,  they  will,  in  consequence  of  high 
prices,  exhibit  a  still  further  decline.  Nor 
ought  it  to  be  forgotten,  that  in  certain 
articles  of  hardware,  the  Germans,  in  point 
of  cheapness,  if  not  of  quality,  have  for  some 
years  been  fast  superseding  the  Eng^sh 
makers.  German  tools,  at  the  present 
time,  constitute  an  important  portion  of  a 
factor's  stock.  In  the  heavier  descriptions 
of  implements,  our  continental  rivals  have 
made  little  progress.  An  unfortunate  dif- 
ference has  sprung  up  between  some  of  the 
brass-founders  of  this  town  and  their  em- 
ployers. The  precise  nature  of  the  dispute 
has  not  yet  been  clearly  stated;  but  the 
men  have  appealed  to  the  sympathy  of  the 
workmen  of  the  town,  and  called  upon  them 
for  assistance  in  their  struggle.    These  un- 
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fortunate  kSEuib  are  deeply  to  be  regretted 
at  any  time,  but  particularly  at  present, 
when  abundant  orders  are  on  Uie  books, 
and  masters  and  men  ought  to  be  reaping 
the  benefit  of  the  fortunate  change  which 
has  taken  place  in  the  state  of  trade.  A 
few  months  ago,  hands  were  to  be  had  at 
any  price,  however  low ;  now,  good  hands 
can  hardly  be  had  at  any  price,  however 
high. 


THE  IRON  TRADE. 

Birmingham.'^The  iron  trade  of  this  dis. 
trict  is  described  as  being  '*  easier  "  than  it 
was  a  week  or  a  fortnight  ago  ;  but  still  the 
leading  firms  demand  nothing  less  than  the 
price  fixed  on  quarter-day.  In  conse- 
quence of  the  reduction  in  Scotch  pigs, 
which  are  now  coming  freely  into  the 
market,  Stafibrdshire  and  Shropshire  pigs 
are  a  shade  lower,  and  there  is  a  probability 
of  there  being  some  further  reduction. 
Holders  very  naturally  bepome  fearful  of  a 
reaction.  The  market  price  for  hot  blast 
pigs  is  5L  iOs.,  and  the  Shropshire  iron- 
masters are  getting  62.  for  those  deliTered 
at  Stourport.  Plates,  bars,  and  rails  gene- 
rally maintain  their  prices ;  but  we  have 
heard,*  in  some  instances,  of  their  being 
offered  at  lower  rates.  There  appears  to  be 
no  abatement  of  orders.  Most,  if  not  all, 
of  the  furnaces  and  iron-works  in  South 
Staffordshire  which  remain  standing  are 
being  repaired,  for  the  purpose  of  being  put 
mto  operation ;  and  any  aTailable  portion 
of  mine  which  remained  ungotten  in  bad 
times  is  now  either  changing  hands  for  the 
Mrpoae  of  being  worked,  or  is  being  gotten 
by  the  proprietors  themseWes. 

Glasgow  Pig  Inm^markei — Okug&w,  Feb. 
19. — Our  pig  iron-market  has  been  quiet, 
but  firm,  all  the  week.  To-day  some 
anxiety  to  buy  was  manifested,  and  holders 
beooming  shy  sellers,  prices  advanced  to 
54s.  6d.  to  55s.  cash  for  warrants,  at  which 
some  business  was  done. 

JmtHea,^By  the  United  States*  mail 
steam  ship  BaUiCf  which  arrived  at  Liver- 
Dool  on  Saturday,  with  advices  from  New 
York  to  the  7th  inst,  it  appears  that 
the  iron-market  of  that  city  was  firm,  but 
quiet;  some  holders  were  asking  thirty. 
seven  dollars  (six  months)  for  Scotch  pig, 
but  no  sales  were  reported  at  that  price. 


THE  "  HIGH  BRIDGE,"  AT  PORT- 
AGE, NEW  YORK. 
(From  the  Canadtau  Joturnal.) 

Thb  Buffido  and  New  York  and  Ci^ 
Railroad  is  one  of  the  branch  roads  which 
luve   sprung    from   Uie    New  York  and 


Erie-road,  and  is  the  more  especially  inter- 
esting to  us,  as  bringinff  the  six-foot  gauge 
to  our  frontier,  and  which  will  at  an  eany 
date  be  continued  to  the  mouth  of  the 
Niagara  River,  when  it  will  form  one  of  the 
many  routes  of  travel  which  will  connect 
advantageously  with  the  lines  of  road  now 
being  built  in  Canada.  At  Portage,  the 
fhxitftil  valley  of  the  Genesee,  famed  at 
other  points  for  its  gentle  slopes  and  teem- 
ing farms,  is  contracted  to  a  deep  and 
narrow  gorge,  through  which  the  river 
dashes  over  three  successive  falls  of  about 
850  feet,  between  almost  perpendicular 
banks  of  rock,  piled  in  horizontal  strata,  of 
from  10  to  50  feet  in  thickoess,  to  a  height 
immediately  below  the  Middle  Fall  of  about 
800  feet.  Thirty  yards  above  the  Upper 
Fall,  at  a  point  where  the  banks  are  800 
feet  asunder,  the  railroad  crosses  at  a 
height  of  234>  feet  above  the  bed  of  the 
river.  Viewed  from  the  foot  of  the  fall, 
which  ^fida  100  feet  to  the  height  of  the 
structure,  a  passing  train,  relieved  against 
a  clear  sky,  has  a  wonderful  and  beautiful 
appearance ;  while  the  view  from  the  train, 
embracing  as  it  does  a  large  portion  of 
Wyoming,  is  one  of  surpassing  grandeur. 

The  bridge  over  the  valley  was  desigpied 
by  Mr.  Silas  Seymour,  the  chief  engineer 
to  the  Company ;  and  the  successful  eco- 
nomy with  which  he  has  succeeded  in  over- 
coming  the  difficulties  oppo8e4  to  him,  is 
entitled  to  great  praise,  especially  when  we 
take  into  account  the  short  space  of  time  in 
which  the  works  were  completed.  The 
piers  on  which  the  trestles  rest  are  of  the 
best  Ashlar  masonry,  of  compact  sandstone 
obtained  from  the  banks  of  the  river ;  their 
base  is  75  feet  by  15  feet ;  they  are  carried 
up  with  a  slight  batter  to  a  height  of 
30  feet  above  the  bed  of  the  river,  and 
coped  with  heavy  limestone  blocks.  Upon 
these  are  placed  the  timber  trestles,  con- 
nected with  each  othei  in  a  veiy  secure 
manner,  by  a  system  of  braces  and  girders. 

The  trestles  are  190  feet  in  height  from 
the  top  of  the  piers.  At  their  base  they  are 
composed  of  21  vertical  posts,  14  inches  by 
14  inches,  diminished  in  number  to  15  feet 
at  the  top ;  and  in  size  to  12  inches  by  12 
inches.  The  lateral  and  longitudinal  braces, 
and  also  the  girders,  are  6  inches  by  12 
inches.  Each  trestle  or  pier  is  calculated 
to  be  capable  of  sustaining  a  weight  of 
1,000  tons,  in  addition  to  its  own.  The 
trusses  resting  on  the  top,  and  connecting 
the  several  trestles  or  piers,  which  are  50 
feet  from  centre  to  centre,  are  14  feet  in 
depth,  and  are  composed  of  three  framed 
ffirders,  with  main  counter  and  sway  braces, 
in  the  usual  manner.  On  the  top  of  these 
trusses  the  track  is  laid.  The  whole  length 
of  the  bridge  is  800  feet,  and  each  span, 
with  die  exception  of  tl^at  across  the  eanal. 


170 


INSTITUTION  OF  CIVIL  ENGINEEIIS. 


which  is  54  feet,  is  50  feet.  The  arrange-  | 
ment  of  the  structure  is  such  that,  when 
any  particular  piece  becomes  defective,  it 
can  be  taken  out  and  replaced  without  dis- 
turbing other  parts  of  the  bridge.  The  oc- 
currence of  fire  is,  therefore,  the  chief  dan- 
ger to  which  it  is  liable,  and  against  such  a 
calamity  every  precaution  is  taken.  Tanks 
of  water  are  placed  at  convenient  distances, 
and  watchmen  are  employed  day  and  night 
The  total  cost  of  the  bridge  is  about 
35,000/.  currency,  and  the  quantity  of  ma- 
terial employed  in  its  construction  is  as 
follows : 

Masonry  9,200  cubic  yards. 

Timber ;   183,500  cubic  feet. 

Wrought  iron  . .  49  tons. 

It  was  estimated  that  the  cost  of  a  stone 
viaduct  would  have  been  about  250,000/., 
the  interest  of  which,  at  7  per  cent,  would 
renew  the  present  structure  every  two  years. 
It  was  also  estimated  that  the  inferest  on 
the  cost  of  a  wrought-iron  tubular  bridge, 
of  500  feet  span,  with  stone  piers  and  suit- 
able approaches,  would  renew  the  present 
bridge  every  third  year.  The  masonry  was 
commenced  on  the  1st  of  July,  1851,  and 
the  first  locomotive  passed  over  it  on  the 
14th  of  August,  1852,  embracing  a  period 
of  only  thirteen  and  a  half  months  ;  a 
rapidity  of  construction  which  speaks  vo- 
lumes for  the  energy  and  zeal  of  the  con- 
tractors, Messrs.  Lauman,  Rockafellow,  and 
Moor,  who  were  also  the  contractors  for  the 
whole  line  of  the  road,  and  have  been  long 
connected  with  public  works. 

The  manner  m  jvhich  the  piers  or  tres- 
tles were  erected  may  be  worthy  of  notice. 
They  were  commenced  on  the  eastern  bank, 
and  as  each  trestle  was  completed,  Uie 
trusses  were  placed  on  them,  and  the  track 
laid  ;  upon  which,  a  travcUing-crane  was 
advanced,  overreaching  the  space  to  the 
next  trestle,  and  by  means  of  which  each 
stick  of  timber  was  let  down  to  its  place, 
until  the  whole  of  the  next  pier  was  com- 
pleted, when  the  truss  was  placed  and  the 
crane  advanced  as  before.  This  is,  we 
believe,  the  highest  timber  bridge  in  the 
world  ;  and  though  not  notable  for  the 
development  of  any  new  principle  of  con- 
struction, it  is  worthy  of  notice  for  the 
cheapness,  the  quickness,  and  the  com- 
pleteness with  which  it  has  obviated  a 
serious  obstacle  in  the  way  of  an  important 
line  of  railroad, — all  matters  of  first-rate 
importance  to  us  at  this  moment 


INSTITUTION    OF   CIVIL 
ENGINEBRS. 
The  ordinary  weekly  meeting  of  the  In- 
stitution wag  held  on  Tuesday  evening  last, 


James  Meadows  Rendel,  Esq.,  President, 
in  the  Chair.  The  evening  was  entirely 
devoted  to  the  renewed  discussion  of  Mr. 
B.  Cheverton's  Paper,  "  On  the  use  of 
Heated  Air  as  a  motive  power.*' 

The  construction  of  Ericsson's  engine, 
and  the  application  of  the  regenerator  were 
first  descrioed ;  and  it  was  then  argued  that 
the  action  ofthe  regenerator  almost  amounted 
theoretically,  to  the  creation  of  force,  and 
that  it  was  not  of  th^  utility  that  had  been 
presumed.  From  the  beat  accounts,  it  ap- 
peared that  various  practical  difficulties 
existed  in  the  application  of  heated  air  as 
a  motive  power ;  and,  ft'om  ealculationft 
which  were  entered  ihto,  it  Was  shown,  that 
the  nlean  pressure  df  ihe  air  in  the  working 
cylinder  being  4^  lbs.,  the  engines  making 
eleven  strokes  per  minute,  a  total  J>ower 
was  developed  which,  after  making  a  proper 
deduction  for  friction  and  waste,  did  not 
exceed  208  horse-power  with  the  cumbrotia 
machine^  which  was  described.  It  was  then 
contended  that  with  such  a  fine  model  of  a 
ship,  and  under  the  eircumstances  of  the 
experiments,  a  greater  speed  than  seven 
miles  an  hour  ought  to  have  been  attaiiied, 
with  a  less  expenditure  of  fuel,  and  that 
therefore,  at  present,  the  caloric  en^ne 
could  not  be  practically  regarded  as  a  sue- 
cessful  innovation. 

Tables  and  diagrams  were  exhibited,  for 
the  purpose  of  showing  the  relative  amount 
of  power  obtainable  from  a  given  quantity 
of  heat,  applied  in  expanding  air  and  in 
tiroducing  steam,  showing  that,  after  taking 
into  account  all  the  conditions  of  each  case, 
the  useful  effect  would  be  nearly  the  same, 
independent  of  the  regenerator,  which,  if 
not  a  fallacy,  would  turn  the  scale  in  fhvour 
of  the  use  or  heated  air. 

It  was  submitted  by  other  speakers,  that 
the  machine  involved  a  mechanical  falUcy, 
as  the  regenerator  produced  no  mechanical 
effect  whatever.  It  might  be  granted,  that 
the  regenerator  of  Ericsson's  engine  re- 
ceived and  re-delivered  the  heat  in  the 
manner  described,  and  that  when  the  work- 
ing piston  was  descending,  the  beat  was 
deposited,  and  that  when  ascendihg,  the 
heat  was  restored ;  but  that  operation  could 
only  result  as  a  consequence  ofthe  motion  of 
the  piston,  and  not  as  a  cause  of  its  motion ; 
hence  no  mechanical  effort  was  made.  This 
result  was  easily  shown,  by  assuming  the 
contents  of  the  pump  to  be  1,  and  the  con- 
tents of  the  working  cylinder  to  be  2.  If 
the  working  piston  was  at  the  bottom  of  the 
cylinder,  and  in  equilibrio  with  the  external 
atmosphere,  as  regarded  the  pressure  on  a 
unit  of  surface,  and  then  began  to  move 
and  the  air  to  be  heated,  in  its  passage 
through  the  regenerator,  from  ST*  to  a 
temperature  of  512^  to  as  to  double  its' 
▼olume,  the  lower  piston  would  constantiy 
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prodnee  a  tscQity,  so  to  speak,  of  2,  to  be 
constantlj  fed  by  a  supply  of  I,  from  the 
pump,  expanded  into  2,  by  the  increase  of 
temperature — consequently  the  piston,  at 
etery  instant  of  its  motion,  remaiiied  in 
eqailibrio  with  the  external  atmosphere, 
and  no  mechanical  eilbet  coiild  result 
Still)  in  Ericsson's  engine  a  niechanical 
effect  had  been  produbed ;  but  then  this 
mechanical  effect  was  no  greater  than  would 
be  produced  without  the  aid  of  the  regene- 
rator; by  the  sample  action  of  the  furnace 
itaelf,  and  not  so  economically  as  by  the 
use  of  ateam. 

Further  inTestigations  were  entered  into 
of  the  theory  of  the  air-eng^ine,  And  the 
general  resttlt  appeared  ib  exhibit  so  much 
distrust  of  the  accounts  already  receired, 
of  the  working  of  the  caloric  ship,  that  it 
was  suggested  that  the  further  discussion 
of  the  subject  should  be  adjourned  for  a  few 
weeks,  and  meanwhile  another  paper  was 
proposed  to  be  written,  so  tliat  the  question 
could  be  more  fully  discussed  on  the  next 
occasion. 

The  following  Paper  Waa  announced  to 
be  read  at  the  meeting  of  Tuesday,  March 
Ist,  "On  the  Increased  Strength  of  Cast- 
iron,  produced  by  the  use  of  Improved 
Coke,"  by  Mr.  Willinni  Fairbairn,  M.  tust. 
C.£. 


Addition  op  AiR-tESSfeLs  io 

SUCTION-PIPteS. 

Sir, — I  have  read  with  considerable  sa- 
iiifiiction,  in  a  recent  American  Scientific 
Journal,  some  details  of  experiments  vipon 
the  appUeation  of  air-vessels  to  the  suction- 
pipes  of  pumps,  made  by  Messrs.  Kirch- 
weger  and  Prusman,  engineers,  of  Hanover. 
I  have  been  practical! v  familiar  with  the 
advantages  of  this  application  for  the  last 
seventeen  years,  but  as  I  am  not  in  any  way 
connected  with  engineering  pursuits — as  the 
use  I  made  of  it  fUIly  effected  the  object 
fbr  which  it  was  intended — as  I  saw  nothing 
in  it  at  the  time  but  its  complete  efficiency 
in  tiiat  individual  case — and  as  such  cases 
do  not  bflen  present  themselves,  I  scarcely 
tfadught  it  thto  of  sufficient  importance  for 
publication.  On  many  subsequent  occa- 
sions I  have  thought  differently,  but  per- 
haps should  not  now  have  troubled  you 
upon  the  subject,  but  for  the  confirmation 
of  my  own  views  by  thesfe  Hanoverian  ex- 

Seriments,  so  fkr  as  they  go.  I  will  now 
etall  the  circumstances  under  which  I  re- 
sorted to  this  expedient,  as  at  once  an  elu- 
cidation Of  the  principle  upon  which  it 
depends,  ahd  a  practical  and  triumphant 
illustrfition  of  its  efficiency. 
Jn  the  ^t$s  1686, 1  occupied  a  hdvfb  in  a 


seaport  town,  nearly  the  whole  of  which  was 
buut  upon  an  ancient  beach  of  sea  sand, 
under  which  was  a  deposit  of  carboniferous 
peat  overlying  a  stratum  of  tough  clay, 
which  reposed  in  its  turn  upon  another  sea- 
beach  of  coarse  sand  and  gravel.  Imme- 
diately under  this,  at  a  depth  of  from  28  to 
35  feet,  the  primitive  rock  (Sienite)  was  in- 
variably found  over  the  entire  area  of  surface 
upon  which  this  town  stands.  A  good  sup- 
ply of  water  was  always  obtainable  from  the 
lower  stratum — coarse  sand  and  gravel — by 
sinking  a  well  down  to  the  rock,  and  so 
ready  a  resource  was  taken  full  advantage 
of  I  so  that  but  few  houses  were  unprovided 
with  a  well  and  a  pump. 

The  house  which  I  occupied  stood  in 
nearly  the  centre  of  this  geological  basin. 
It  was  built  simultaneously  with  several 
others  upon  a  piece  of  ground  which  was  a 
garden  fourteen  years  before  the  circum- 
stances I  am  about  to  describe.  Attached 
to  this  garden  was  a  mansion  of  some  pre- 
tensions, to  which  belonged  an  excellent 
well,  which  was  thought  quite  equal  to  the 
supply  not  only  of  this  house,  but  also  of  as 
many  of  the  new  ones  as  could  get  access  to 
it  Now,  as  the  house  and  the  garden  were 
the  property  of  the  same  owners,  when  the 
building  allotments  upon  the  garden  were 
made,  the  right  to  a  free  use  of  the  well  was 
sold  with  some  three  or  four  of  them,  mine 
amongst  the  rest  This  well  was  connected 
with  a  pump  in  my  yard  by  a  1)  inch  pipe, 
ISO  feet  horizontal  length,  which  was  laid 
along  in  the  sand  and  under  some  of  the  ad- 
j  oining  houses,  so  that  in  its  course  it  passed 
under  foUr  party-walls,  each  of  four  stories. 
We  shall  now  see  what  was  the  consequence 
of  this  very  faulty  arrangement  Tou  will 
dbserve  that  amongst  the  enumerated  strata 
upon  which  this  town  stands  is  one  of  a  very 
compressible  kind — peat — which,  although 
ten  or  twelve  feet  below  the  surface,  yielded 
slowly  indeed,  but  certainly,  to  the  partial 
pressure  of  the  walls.  Subsidence  to  a  cer- 
tain extent  took  place,  generally  without 
any  distortion  beyond  a  few  cracked  ceilings, 
and  my  pipe  kept  its  right  of  way  for  more 
than  thirteen  years,  when  symptoms  of  stric- 
ture became  at  length  observable.  In  the 
course  of  a  few  months  it  became  entirely 
impervious.  A  collapse  had  taken  place, 
and  remedy  was  impossible. 

To  sink  a  well  in  loose  sand,  in  a  yard  20 
feet  by  12,  bounded  on  three  sides  by  walls 
four  stories  in  height,  would  have  been  to 
bring  them  all  about  my  ears.  Nothing  re- 
mained but  to  try  what  boring  might  do. 
The  Artesian  system  had  more  frequently 
failed  than  otherwise  In  this  place,  and  that, 
too,  under  much  more  promising  circum- 
stances. The  professed  well-borer  to  whom 
I  applied  gave  me  no  hopes  of  success,  and  I 
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set  aboat  it  with  many  misgiTingi.  HoweTer, 
a  4.inch  sheet-iron  pipe  was  soon  passed 
down  to  within  6  inches  of  the  rock  (29  feet 
6  in.)f  in  which  the  water  rose  7  feet  6  in.  A 
pump  was  set  to  work,  and  a  scanty  supply 
of  water  was  obtained,  but  so  loaded  with 
sand  and  graTel,  that  it  was  impossible  to 
keep  the  pump  ffomg  more  than  about  half 
an  hour  at  a  .time.  It  had  then  to  be 
cleared,  re-leathered,  &o.  The  flow  of 
water  did  not  seem  to  increase,  nor  the  pro- 
portion of  sand  to  diminish. 

It  now  struck  me  that  the  laborious  and 
jerking  action  of  the  pump  was  the  main 
cause  of  all  this  annoyance.  The  inelastic 
medium,  water,  was  not  present  in  suflicient 
quantity  at  once  to  replace  the  ascending 
piston,  and  consequently  the  rapid  recur- 
rence of  the  workman's  downward  stroke 
caused  a  pereussiTC,  or  successive  action  at 
the  bottom  of  the  mixed  column  of  sand  and 
water,  which  entirely  prevented  their  eepa- 
Tation ;  and  hence  all  the  difficulty.  The 
water  might  be  sufficient  if  the  sand  were 
not  present.  The  remedy  was  obvious.  The 
water  rose  in  a  state  of  rest  7  feet  6  in. 
in  the  pipe,  or  within  22  feet  of  the  surface. 
Nothing  more  was  necessary,  therefore,  than 
to  sink  a  shaft  some  little  depth  below  this 
22 — ^say  28  feet,  and  the  water  would  flow 
tranquilly  until  it  had  reached  its  normal 
height,  from  whence  the  pump  would  raise 
it  Such  is  the  condition  of  many  Artesian 
wells.  This,  however,  would  have  been  to 
sink  a  well ;  the  very  thing  I  wished  to  avoid. 
If  I  could  get  the  water  to  flow  continuously 
to,  or  above  the  surface,  of  course  all  diffi- 
eulty  would  cease.  This  I  at  once  saw  was 
practicable,  the  whole  length  of  column 
being  far  under  the  limit  of  atmospheric 
pressure.  The  borer's  pump,  with  its  pipe, 
was  at  once  renewed,  the  external  or  4-m. 
iron  pipe  cleared  of  the  sand,  and  a  8-in. 
lead  pipe  inserted  in  it.  The  old  yard  pump 
was  connected  4  feet  below  the  surface  with 
this  lead  pipe,  the  top  of  which  was  furnished 
with  a  ihmge  level  with  the  stone  pavement 
of  the  yard,  into  and  upon  which  flange  a 
carboy,  or  globular  glass  vessel,  of  the  ca- 
pacity of  ten  gallons,  was  inverted,  its  neck 
projecting  into  the  lead  pipe.  Being  then 
secured  and  luted  to  the  flange,  the  pump 
was  set  to  work  ;  and  after  a  few  strokes  the 
water  rose  in  a  gentle  boil  into  the  bottle, 
bright  as  crystal,  not  another  grain  of  sand 
was  seen,  but  as  the  pump  made  its  succes- 
sion of  strokes,  the  water  rose  and  fell  in 
the  bottle,  which  remained  about  half  full, 
under  the  most  rapid  action  which  could  be 
given  to  the  pump.  Of  course  the  bottle 
was  not  left,  but  a  similar  air-vessel  was  put 
in  connection,  just  under  the  pavement ;  and 
there  I  have  no  doubt  it  still  remains. 

This  experiment  not  only  convinced  me 


of  the  utility  of  an  air-vessel  upon  a  suction 
pipe,  in  the  especial  case  described,  but  also 
of  its  advantages  in  all  cases.  The  action 
of  this  pump,  for  its  perfect  ease,  softness, 
and  equability,  I  have  never  seen  equalled. 
I  have  been  told,  I  know  not  how  truly, 
that  the  Artesian  well  near  Trafalgar-square 
does  not  aflTord  the  supply  expected  from  it 
— ^that,  in  fact,  the  ornamental  water  (so  to 
call  it)  in  the  square,  is  pumped  up  over  and 
over  again.  Let  them  try  my  bottle  experi> 
ment,  and  they  will  get  a  continuous  supply 
from  their  iron  pipes,  three  or  fbur  times 
greater  than  they  do  at  present ;  and  as  good 
water  is  of  some  value  in  London,  no  diffi- 
culty will  be  found  in  applying  it  usefully, 
to  say  nothing  of  the  hocus-pocus  of  the 
present  unmeaning  display. 

I  am,  Sir,  yours,  &c., 

C.  R. 

m 

The  Farmef't  Mamwd  tf  AgrimUwral  Che- 
mUtry.  By  A  Normandy.  George 
Knight  and  Sons. 

We  have  much  pleasure  in  calling  the 
attention  of  our  agricultural  readers  to  this 
very  clever  compendium.  The  title,  a 
"Manual,"  or  " Hand-book,"  is  exactly 
descriptive  of  its  pretensions,  and  after  a 
careful  and  gratifying  perusal  of  its  con- 
tents, we  have  no  hesitation  in  saying  that 
these  pretensions  are  fully  and  ably  sus- 
tained. The  subject,  the  Chemistry  of 
Agriculture,  would  seem  at  the  first  glance 
to  place  the  book  somewhat  out  of  our  path ; 
but  conscious  as  we  are  that  the  Meehamia^ 
Magazmtf  in  common  with  other  scientific 

periodicals  of  the  day,  has  found  its  way  to 
the  notice  of  a  class  which,  up  to  our  own 
time,  was  in  a  great  measure  tne  patient  of 
prescriptive  tn^ition,  but  which  is  now 
rapidly  taking  its  place  amount  the  great 
intelligences  of  the  nge,  we  do  not  uink 
it  in  any  degree  irrelevant  to  direct  the 
attention  of  such  of  our  readers  as  may  be 
interested  in  agriculture,  to  the  appearance 
of  a  book  which  seems  to  us  exactly  adapted 
to  their  wants  and  wishes. 

At  the  close  of  the  last  century,  Che- 
mistry had  apparently  but  little  to  do  with 
the  ordinary  arts  of  life.  Slight  glimmer- 
ings were  indeed  perceptible  here  and  there, 
in  the  processes  of  tne  metallurgist,  the 
potter,  the  glass-blower,  the  dyer,  the  ea- 
lico-printer,  and  a  few  others,  but  the  asso- 
ciation of  Chemistry  with  the  rude  opera- 
tions of  the  plough  and  the  harrow  was 
not  even  dreamt  of.  In  the  present  day, 
the  importance  of  chemical  knowledge  to 
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the  farmer  is  deemed  indiBpenBable.  The 
labours  of  a  host  of  men  of  the  highest 
scientific  celebrity,  from  Chaptal  and  Davy 
to  Liebig  and  Johnston,  the  repeated  trials 
to  which  their  theories  have  been  subjected, 
and  the  prospective  advantages  held  out  to 
encourage  a  continued  advance  in  a  know- 
ledge of  the  sciences  upon  which  vegetable 
life  depends,  have  so  clearly  sho^m  the  de- 
pendence of  the  art  of  agriculture  upon  the 
science  of  chemistry,  that  nothing  remains 
but  to  aid  the  farmer  in  so  needful  an 
acquirement. 

We  are  of  opinion  that  this  manual  is 
eminently  fitted  for  the  purpose.  Much  of 
what  has  been  written  on  this  subject  is 
found  in  connection  with  other  applica- 
tions of  the  science,  forming  now  and  then 
a  chapter  or  so  in  a  general  treatise ;  and, 
again,  other  valuable  information  may  be 
found  in  the  shape  of  separate  papers  on 
particular  soils,  manures,  and  crops;  but 
we  think  the  fiurmer  will  be  thankful  to 
the  man  who  has  devoted  his  very  intimate 
knowledge  of  the  subject  to  a  careful  and 
elaborate  enunciation  of  all  that  has 
been  written  upon  it,  in  a  well-organized 
yet  condensed  treatise,  in  which  reference 
can  be  easily  made  to  any  one  of  the  sec- 
tions into  which  he  has  judiciously  thrown 
it.  Hia  qualifications  for  the  task  he  has 
imposed  upon  himself  need  not  be  stated 
now.  In  nis  "  Commercial  Hand-book  of 
Chemical  Analysis,"  his  **  Practical  Intro- 
duction to  Rose's  Chemistry,"  his  well- 
known  edition  of  "  Rose's  Chemical  Ana- 
lysis," and  in  other  of  his  works,  he  has 
Splayed  a  profound  acquaintance  with  the 
general  subject  of  chemical  analysis ;  and 
at  the  aame  time  he  has  given  the  most 
satisfactory  proof  of  being  in  possession  of 
means  of  communicating  to  others  his  own 
knowledge,  and  the  experience  he  has  ac- 
quired in  a  long  course  of  experimental 
research. 

The  analysis  of  soils  he  has  rendered  a 
matter  of  easy  manipulation.  Their  com- 
bination, and  artificial  adaptation  to  specific 
objects  of  culture,  he  has  also  treated  with 
much  clearness,  and  as  little  technicality  as 
the  matter  admits  ot  In  addition  to  these 
essential  points  of  instruction,  he  has  added 
entomological  information,  of  infinite  value 
as  regards  the  preservation  of  crops  from 
insect  depredation — one  of  the  most  im- 
portant branches  of  agricultural  economy. 
We  have  only  to  add,  that  the  book  is  pro- 
fusely illustrated  with  superior  wood- 
enffravings,  which  very  much  enhance  its 
vanie  for  practical  purposes. 

THE  ISTHMUS  OF  DARIEN  SHIP 
CANAL. 

Or  Thursday  evening  last,  Dr.  Edward 


Cullen  explained  to  a  lavge  auditory,  at 
Wyld's  **  Globe,"  Leicester-square,  the  geo- 
graphical,  engineering,  and  other  details  of 
the  great  project  now  at  length  being  car- 
ried  into  eflect,  for  efibcting  a  continuous 
water  communication  between  the  Carrib- 
bean  Sea  and  the  Pacific  Ocean,  by  cutting 
a  ship  canal,  of  about  25  miles  in  length, 
across  the  Isthmus  of  Darien,  which  would 
unite  Port  Escosc^s  on  the  Atlantic  side, 
with  the  Gulf  of  San  Miguel  on  the  Pacific 
side.    The  beautifiul  concave  model  of  the 
configuration  of  our  planet  was  admirably 
adapted  for  this  purpose,  showing  the  gene- 
rally easy  character  of  the  country,  and  the 
comparatively    small    amount    of    labour 
whicn  nature  has  left  to  man  to  perform. 
He  commenced  by  pointing  out  the  great 
advantages  that  would  accrue  to  the  com- 
mercial  world,  by  connecting  the  Atlantic 
and  Pacific  by  any  canal  whatever,  rather 
than  by  letting  ships,  as  at  present,  pass 
from  one  ocean  to  the  other,  by  going  round 
Cape  Horn  or  the  Cape  of  Good  Hope. 
The  great  distance  and  tne  uncertain  winds 
that  attended  passages  round  either  of  the 
Capes  to  India,  China,  or  Australia,  and 
the  fine  weather,  the  smooth  seas,  the  fair 
and  gentle  trade  winds,  and  the  pleasant 
temperature  that  attended   such  passages 
across  the  Pacific,  highly  favoured  ,the  un- 
dertaking.   The  various  ship  canals  across 
the  Isthmus   that  had  hitherto  been  pro- 
posed were,  the  Tehuantepec  or  Mexico ; 
the  Nicaragua,  from  San  Juan  del  Norte  to 
Realejo,  and  from  San  Juan  del  Norte  to 
San  Juan  del  Sur ;  the  Atrato,  by  Napipi 
and  Cupiea ;  the  Chagres,  or  Limon  Bay, 
to  Panama;   and  the  Darien,  from  Port 
Escosc^  to  the  Gulf  of  San  Miguel    Very 
serious  objections,  of  a  geographical,  di- 
maetical,  or  engineering  character,  applied 
to  all  these  routes  except  the  Darien.    The 
Tehuantepec    had     neither    harbour    nor 
coast;    the  Nicaragua  had  bad  harbours, 
requiring  locks,  and  being  unnavigaUe  by 
large  ships;  and  the  Atrato  and  Chagres 
labour  under  similar  disadvantages.    The 
Darien  was  stated  to  be  the  only  practicable 
route.    It  was  but  89  miles  in  length,  from 
Port  Eseosc^,  or  Caledonia  Bay,  to  the 
Gulf  of  San  Miguel,  by  way  of  the  river 
Savana,  and  in  a  direct  line  but  33.    A 
plain  extended  from  the  sea-shore  nearly 
2  miles  to  the  base  of  some  hills,  only  from 
300  to  400  feet  high.     This    ridge  was 
dirided  by  transverA  valleys  that  did  not 
exceed  150  feet  in  elevation,  and  the  base 
was  only  2  miles  in  width,  with  a  plain  ex- 
tending for  13  miles  to  a  point  on  the  river 
Savana,  20  miles  above  its  mouth.    It  was 
thus  seen  that  the  country  was  almost  a 
plain,  with  the  exception  of  an  elevation  of 
150  feet  to  the  extent  of  2  miles.     The 
greatest  distance  of  cutting  was  30  feet,  and 
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the  canal  would  be  without  locks — an  ad- 
vantage which  was  not  offered  by  any  other 
route.  Port  Sscosc^a  was  a  very  safe  and 
extensive  harbour;  the  largest  vessels  of 
war  could  enter  it,  and  lie  close  in  shore — 
the  water  along  a  great  extent  of  the  bay 
being,  within  a  yard  or  two  of  land,  6 
fathoms  deep.  The  Gulf  of  San  Miguel, 
which  opened  into  the  Pacific,  had  also 
good  depth  of  water,  would  hold  the  ship- 
ping of  the  world,  and  had  a  mouth  10  miles 
across.  The  ship  canal  communication 
would  be  to  cut  from  Principe,  which  was 
in  lat.  8  deg.  84  min.,  and  Ion.  77  deg. 
56  min.,  to  l*ort  Bscosces,  a  distance  of 
about  25  miles,  of  which  there  would  be  3 
or  4  of  deep  cutting.  The  canal,* to  be 
serviceable,  must  be  cut  SO  feet  deep ;  and 
that  would  be  deep  enough  to  allow  tne  tide 
of  the  Pacific  to  now  rignt  through  it  across 
to  the  Atlantic,  so  that  ships  bound  from 
the  Pacific  to  the  Atlantic  would  pass  with 
the  fiood,  and  those  from  the  Atlantic  to 
the  Pacific  with  the  ebb-tide  of  the  latter. 
The  Canal  would  be  160  feet  wide,  and  the 
alternate  currents  from  the  Atlantic  to 
the  Pacific,  which  occurred  every  six  hours, 
would  cause  the  canal  to  last  to  the  end  of 
the  world,  as  it  would  be  gradually  enlarg- 
ing it,  widening  the  banks  and  deepening 
the  bottom.  Towage  would  be  dispensed 
with;  and  from  the  tide  flowing  at  the 
rate  of  three  or  four  miles  an  hour,  it 
was  very  possible  that  the  passage  could 
be  effectea  in  6  or  6h  hours.  A  question 
having  been  put  to  the  lecturer  by  a  gen- 
tleman in  tne  audience,  as  to  whether 
there  was  not  a  difference  in  the  height  of 
the  two  oceans.  Dr.  CuUen  replied  that  it 
was  a  doubtful  point ;  Col.  Lloyd  had  cer- 
tainly  stated  that  there  was  a  difference  of 
6i  feet,  and  Humboldt  2  or  3  feet,  but  the 
fact  had  not  yet  been  satisfactorily  ascer- 
tained. There  was,  however,  a  great  dif- 
ference in  the  rise  of  tide ;  in  the  Pacific  it 
was  from  21  to  27  feet ;  in  the  Atlantic  only 
2  feet  A  description  of  the  inhabitants  of 
Darien,  the  healthful  nature  of  the  climate, 
and  other  points  of  minor  interest  were  in- 
cluded in  the  explanation,  which  was  lis- 
tened to  with  great  attention  by  a  numerous 
and  hiffhly  respectable  audience. 

[This  subject  has  been  minutely  detailed 
in  a  highly  interesting  and  valuable  work 
on  the  subject  by  Dr.  Cullen,  which  collects 
the  results  of  all  the  explorations  and  sur- 
veys that  have  been  made  in  this  remote 
region.  Its  advantages  over  rival  schemes, 
seem  to  be  placed  beyond  dispute.  The 
banks  of  the  Savana,  which  traverses  a  large 
portion  of  it,  being  elevated  above  the  level 
of  the  water,  it  is  free  from  swamp  and 
malarious  miasmata,  by  which  Chagres, 
Port  Limon,  Panama,  and  Portobello  suf. 
fer.    An  entomological  proof  of  the  free- 


dom of  the  entire  country  from  Port  Eseosc^a 
to  the  Gulf  of  San  Miguel  from  swamp  is 
found  in  the  fact  that  mosquitos  are  absent 
from  it,  and  they  infest  all  swampy  grounds 
within  the  tropics.  For  anchorage  and 
harbours,  too,  there  is  a  fine  line  of  coast  at 
either  end  of  the  channel,  and  the  geogra- 
phical superiority  of  the  route  is  best  seen 
by  the  following  list  of  the  respective 
lengths  of  the  several  proposed  lines  : 

Miles. 

The  Tehuantepec  (Mexico)  route    198 

The  Nicaragua  route,  from  San 
Juan  del  Norte  to  Kealejo  ....  273 

The  Nicaragua  route,  from  San 
Juan  del  Norte  to  San  Juan  del 
Sur 170 

Atrato  route,  by  Napipi  and  Cu- 
pica    .:... 172 

Chagres  or  Limon  Bay  to  Panama    51 

Darien  route,  from  Port  £sco8C<^s 
to  the  Gulf  of  San  Miguel 39 

In  the  consideration  of  this  project,  how- 
ever, there  is  one  point  that  strikes  us,  and 
must  certainly  strike  others,  which,  though 
it  in  no  way  touches  its  feasability,  never- 
theless  deserves  attention.  From  physical 
circumstances,  we  are  disposed  to  doubt  the 
possibility  of  dispensing  with  lockage  or  in- 
clined planes,  it  is  well  known  that  the 
rotation  of  the  earth  produces  a  great  accu- 
mulation of  water  in  the  West  Indian  Sea, 
the  level  of  which  is  certainly  higher  than 
that  of  the  Pacific  on  the  other  side  of 
the  land.  Authorities  differ  in  their  estima- 
tion of  the  difference  of  level,  but  as  the 
Gulf  stream  is  originated  by  the  operation 
of  the  same  cause,  and  the  influence  of  that 
great  current  is  perceptible  on  the  Coast  of 
Ireland,  the  pressure  of  water  must  be  very 
considerable  on  the  Eastern  Coast  of  this 
Isthmus,  as  compared  with  the  other  side. 
If  this  be  so,  and  a  free  water  communica- 
tion be  opened  between  the  two  oceans,  it 
seems  to  us  that  the  result  must  be  a  per- 
manent flow  of  water  with  great  velocity 
from  the  Atlantic  to  the  Pacific,  which 
nothing  but  lockage  can  surmount] 


IMPORTANT  CHANGES  IN  PORTS- 
MOUTH DOCKYARD. 

Mr.  Lambert,  Assistant  Chief  Engineer 
of  Portsmouth  Dockyard,  has  left  Her  Ma- 
jesty's service,  having  been  offered,  and  ac- 
cepted, an  appointment  as  Superintending 
Engineer  to  the  General  Screw  Steam  Navi. 
gation  Company  at  Southampton,  at  a  much 
more  advantageous  and  remunerative  salary 
than  that  mven  him  at  this  dockyard.  Mr. 
Lambert  is  a  very  able  engineer ;  he  has 
been  in  this  dockyard  only  a  few  years,  and 
obtained  hia  scientific  knowledge  in  the 
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extensive  establishment  of  Messrs.  Mauds- 
lay,  Sons,  and  Field. 

The  C^tral  Mathematical  School  in  this 
dockyard  is  to  be  abolished,  the  head-master 
(Dr.  Woolley)  being  transferred  to  another 
sphere,  and  the  pupils  turned  oyer  to  the 
department  of  Professor  Rawson,  whose  as- 
sistant, we  believe,  is  to  be  removed.  We 
perceive  also  by  the  Navy  Estimates,  that 
only  six  months*  salary  is  rated  to  the  lec- 
turer on  chemistry  and  steam  (Mr.  Hay), 
from  which  it  is  augured  that  the  appoint- 
ment held  by  him  is  also  about  to  be 
abolished. 


The  Ordnance  Survey.— About  1,300  per- 
sons are  at  present  employed  in  the  Ord- 
nance  Survey.  They  have  now  completed 
maps  of  several  large  towns  in  England,  on 
a  acale  of  60  inches  to  the  mile  ;  of  Ireland, 
Lancashire,  Wigtonshire,  and  portions  of 
Kirkcudbrightshire,  Lewis,  Yorkshire,  and 
Dumfries-shire,  on  a  scale  of  6  inches  to 
the  mile ;  and  of  the  south  of  England,  on 
a  scale  of  1  inch  to  the  mile.  Maps  on  a 
scale  of  6  inches  to  the  mile,  of  several 
other  Scotch  counties,  are  preparing,  as 
well  as  l-inch  maps  of  Ireland  and  Scot- 
land.— Advertiser. 

Cl^ton  Suspension-Bridge. — All  hopes  of 
proceeding  with  this  undertaking  appear  to 
nave  been  abandoned.  It  has  been  stated 
that  the  wrought  iron,  which  has  been  so 
long  ready  for  the  proposed  structure,  has 
been  sold  to  the  West  Cornwall  Railway 
Company ;  and,  instead  of  forming  part  of 
the  "permanent  way"  across  the  water 
from  Clifton  to  Leigh,  it  will  perform  that 
office  on  the  line  of  the  above  railway. — 
Bristol  Journal. 


SPECIFICATIONS  OF  ENGLISH  PA- 
TENTS ENROLLED  DURING  THE 
WEEK  ENDING  FEBRUARY  24, 
1853. 

Daniel  Adahson  and  Leonard  Cooper, 
of  Newton  Wood  Iron- Works,  near  Hyde, 
Cheshire.  For  certain  improvements  in  the 
construction  ejf  steam  engines  and  steam  boil- 
erst  also  in  the  method  ^  using  and  rarefying 
steam,  part  ef  which  improvements  are  appli- 
cable  to  marine,  locomotive,  and  other  boilers, 
and  marine  architecture  in  general,  as  well  as 
in  cisterns,  tanks,  and  articles  of  a  Uke  nature. 
Patent  dated  August  12,  1852. 

The  Jlrst  improvement  specified  under 
this  patent  consists  in  constructing  steam 
boilers  with  horizontal  flues  and  vertical  or 
diagonal  tabes  through  which  the  products 


of  combustion  from  the  furnaces  are  caused 
to  pass  before  escaping  into  the  chimney. 
The  principal  advantage  gained  by  this  ar- 
rangement is,  that  there  is  no  danger  of  the 
tubes  becoming  choked  by  dust,  ashes,  &c., 
which,  owing  to  their  peculiar  position  do 
not  pass  into  them  as  is  the  case  when  the 
tubes  are  horizontal. 

The  second  improvement  consists  of  a 
mode  of  uniting  metal  plates  for  construct^ 
ing  circular  fire-boxes,  for  ship  building 
and  for  the  formation  of  vessels  for  contain- 
ing fluids,  by  turning  up  flanges  on  the 
abutting  ends  of  the  metal  plates  to  be 
united,  then  bringing  these  flanges  to  meet 
each  other,  and  bolting  or  riveting,  or  weld- 
ing  them  together  with  or  without  a  hoop 
or  ring  of  metal  interposed,  which  ring 
may  be  of  copper  to  allow  for  any  slight 
inequalities  in  the  thickness  of  the  plates. 

The  third  improvement  consists  of  a 
mode  of  arranging  the  expansion  valves  of 
steam  engines  when  such  valves  are  placed 
in  the  slide-valve  chest  at  the  back  of  the 
slide  valve,  on  which  they  operate,  so  as 
to  reduce  or  increase  at  pleasure  the  quan- 
tity  of  steam  admitted  to  the  cylinders  ac- 
cording  to  the  load  on  the  engine. 

The  fourth  improvement  consists  in  con- 
structing the  air-pumps  of  steam  engines, 
whether  worked  in  a  horizontal  or  vertical 
position  with  solid  plungers,  and  with  the 
delivery-valve  at  the  bottom  of  the  pump, 
by  which  arrangement  the  ordinary  valve 
in  the  plunger  is  enabled  to  be  dispensed 
with. 

The  J{fth  improvement  consists  of  a  method 
of  packing  the  pistons  of  steam  engines  in 
which  the  packing  is  expanded  by  means  of 
screws  passed  through  the  piston  'plate, 
which,  when  turned,  act  on  a  ring  with 
wedge-formed  projections,  by  which  the 
packing  ring  is  pressed  outwards. 

The  sixth  improvement  consists  in  rare- 
fying steam  on  its  passage  from  the  steam 
generator  to  the  engine  cylinder,  by  causing 
it  to  pass  through  tubes  around  which  hot 
air  circulates  continuously. 

The  last  improvement  consists  in  rare- 
tying  steam  by  any  convenient  contrivance 
on  its  passage  from  the  high  to  the  low- 
pressure  cylinder  of  compound  engines. 

Richard  Laming,  of  Millwall,  Middle- 
sex, chemist.  For  improvements  in  the  ma-, 
mrfacture  and  homing  qf  gas,  in  the  treatment 
1^  residual  products  of  such  manufacture,  and 
cf  the  eUstillaticn  of  coal,  or  iimiUir  sub- 
stances,  and  qf  the  coking  of  coal.  Patent 
dated  August  12, 1852. 

The  Jlrst  improvement  consists  in  con- 
structing brick  ovens  used  for  the  simulta- 
neous production  of  gas,  and  heavy  coke 
for  locomotives  and  foundry  purposes,  en- 
closed by  an  exterior  case  of  sheet-iron. 
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whether  such  ease  eneloees  one  oven  only 

or  more  than  one. 

The  second  improvement  consists  in  em- 
ploying platinum  tubes,  or  tubes  lined  with 

that  metal,  for  conveyinff  steam  to  the  inte- 

rior  of  furnaces  to  be  decomposed  for  the 

production  of  gas  for  illuminating  or  other 

purposes. 

The  third  improvement  consists  in  treat- 
ing Uie  residual  product  of  the  purification 

of  coal  gas  by  oxide  of  iron  in  such  man- 
ner as  to  obtain  a  material  sui^ble  for 

being  again  used  as  a  purifying  agent,  with 

the  production  of  fimies  of  sulphur  to  be 

applied  to  manufacturing  uses.    The  ^a- 

tentee  subjects  this  product  which  contams 

sulphur,   iron,  calcium  and    vegetable  or 

caroonaceous  matter,  to  a  low  heat,  so  as  to 

drive  off  the  sulphur  in  the  state  of  fumes 

of  sulphurous  acid,  leaving  the  remaining 

material  in  a  fit  state  for  use,  either  with  or 

without  additional  roasting.    The  fumes  of 

sulphurous  acid  may  be  used  to  act  on 

ammoniacal  liquors,  or  on  solutions  con* 

taining  ammonia,  or  carbonate,  or  hydrosul- 

phate  of  that  base,  or  on  corresponding 

compounds    of  the  oxides  of  sodium  or 

potassium,  whereby  sulphite  and  hyposul- 
phite of  the  bases  operated  on  will  be  pro- 
dttced. 
The  fmrth  improvement  consists  in  ob- 

taining.  sulphur  and  oxide  of  iron  from  the 

spent  oxide  of  iron  used  in  the  purification 

of  coal  gas.    The  j^atentee  takes  this  ma- 

terial  and  reduces  it  with  water  in  a  pug- 
mill,  he  then  passes  the  liquid  holding  the 
sulphur  and  oxide  of  iron  in  suspension, 
through  sieves  which  intercept  any  solid 
matters,  and  finally  separates  the  substances 
by  subsidence;  or  tne  sulphur  might  be 
separated  by  applying  superheated  steam  to 
act  on  the  compound  containing  it 

The  Jiftk  improvement  consists  in  apply- 
ing oxide  of  iron  in  combination  with  oxy- 
gen gas  for  purifying  coal  gas,  by  which 
means  the  conversion  of  the  oxide  of  iron 
into  a  sulphuret  is  prevented.  The  oxygen 
gas  for  this  use  is  obtained  by  heating 
the  artificial  peroxide  of  manganese ;  which 
possesses  this  advantage  over  the  natural 
peroxide,  that  after  having  been  deprived 
by  heat  of  its  oxygen  it  will  reabsorb  a  firesh 
portion  Arom  the  atmosphere  on  being  ex- 
posed to  its  influence  in  a  moderately-heated 
state,  by  which  means  the  same  material 
may  be  continuously  used  for  an  indefinite 
length  of  time. 

The  sixth  improvement  consists  in  ar- 
ranging gas  purifying-vessels  in  such  man- 
net  that  the  purifying  materials  shall  be 
spread  on  shelvea  arranged  one  above  the 
other  in  the  same  vessel,  and  the  gas  in- 
troduced'from  below;  and  after  the  material 
in  the  first  compartment    has  been    ex- 


hausted a  communication  shall  be  opened 
to  the  second  compartment,  and  so  on 
throughout  the  series,  by  which  means  the 
necessity  for  frequently  opening  the  doors 
of  the  purifier  is  obviated. 

The  seventh  improvement  consists  of  a 
method  of  supplying  air  to  Argand  burners 
from  above  only,  by  causing  it  to  pass 
downwards  between  concentric  tubes  of 
glass  and  to  be  supplied  to  the  burner  in 
a  more  or  less  highly  heated  state,  accord- 
ing as  the  space  for  its  admission  below  the 
inner  concentric  tube  is  diminished  or  in- 
creased by  adjusting  the  tubes  with  respect 
to  each  other. 

The  eighth  improvement  consists  in  ob. 
taining  sulphate  of  ammonia  from  the  am- 
moniacal liquors  of  gas-works  by  a  combi- 
nation of  the  following  processes : —The 
ammonia  is  first  separated  in  its  simple 
form,  or  as  carbonate  of  ammonia  by  any 
known  means,  after  which  it  is  converted  to 
sulphite  of  ammonia  by  causing  streams  of 
sulphurous  acid  to  be  brought  in  contact 
with  it,  and  the  sulphite  of  ammonia  is 
finally  converted  to  sulphate  by  exposing  it 
to  the  combined  influences  of  atmospheric 
air  and  water. 

The  last  improvement  consists  in  pro- 
ducing alum  and  sulphate  of  alumina  from 
the  coke  of  boghead  or  cannel  coal.  Thia 
material  is  first  reduced  to  a  white  ash  by 
burning  it  in  heaps  in  the  open  air,  but  at 
a  low  temperature,  so  as  not  to  cause^  the 
fusing  of  the  alumina  and  silica  contained 
in  it,  and  is  afterwards  lixiviated  with  hot 
sulphuric  acid  until  all  the  alumina  has 
been  removed.  The  coke  may  in  some 
cases  be  crushed  and  submitted^  at  once  to 
the  action  of  the  sulphuric  acid,  instead 
of  being  previously  reduced  to  a  friable 

ash. 

Nathaniel  Jones  Amies,  of  Mancbes- 
ter,  manufacturer.  For  eerUun  improwmtnts 
in  the  nutm^aeture  of  brtridt  and  in  the  mi- 
ehinery  or  apparatus  connected  therewith. 
Patent  dated  August  12,  1852. 

The  patentee  describes  and  claims, 

1.  A  peculiar  combination  of  cams  and 
other  apparatus  for  giving  tension  at  irre- 
gular intervals  to  the  threads  in  braiding- 
machines,  for  the  purpose  of  producing  a 
more  regular  and  uniform  braid. 

2.  The  manufacture  of  fabrics  haying  the 
threads  alternately  doubled  and  braided,  by 
which  a  new  species  of  braid  is  produced. 

d.  The  employment  in  braiding-machines 
of  "roses"  and  "drivers"  of  various  sixes, 
in  connection  with  each,  by  which  arrange- 
ment a  great  variety  of  patterns  may  be 
produced  on  the  braid. 

William  Palmer,  of  Sutton  -  street, 
Clerkenwell,  manufacturer.  For  tmproiee^ 
ments  iii  the  mantrfaetHre  ifoandtes  and  eandte 
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iamptf  and  te  paekbug  eatuUgt  amd  tdghi'UgkU* 
Patent  dated  August  19, 1852. 

The  "  improvements  in  the  manufacture 
of  candles"  have  relation  to  the  preparation 
of  the  vrieks,  and  consist  in  appfjring  to 
their  sides,  in  a  stripe  or  liue,  a  mixture 
containing  some  alkaline  salt,  which  shall 
tend  to  promote  combustion  and  cause  the 
wick  to  oum  out  of  the  flame,  or  control  or 
correct  its  tendency  to  do  so.  For  this 
purpose  the  patentee  prefers  the  use  of 
borax,  and  he  makes  a  paste  suitable  for 
preparing  wicks  by  boiling  in  water  44  ozs. 
of  borax,  4{os8.  of  bismuth,  4  oss.  of  flour, 
and  8  oss.  of  charcoal  powdered.  The  only 
other  alkaline  salt  indicated  is  bicarbonate 
of  soda,  which  would  be  used  in  a  similar 
manner. 

The  "improvements  in  candle  lamps  *' 
consist  in  making  the  nozel  to  slide  in 
stems  or  guides,  and  in  placing  the  coiled 
spring  exterior  to  such  stems  or  guides. 

The  object  of  the  *' improvements  in 
packing  candles  and  night-lights"  is  to 
enable  the  productions  of  the  patentee  to  be 
distinguished  from  others  in  the  market, 
and  this  is  effected  by  packing  the  candles 
and  night-lights  in  paper  which  has  been 
creased  or  embossed  on  its  surface  in  par 
rallel  lines. 

C/otaM. — 1.  The  mode  of  applying  alka- 
line salts  to  oandlewicks  to  promote  com- 
bustion. 

2.  The  mode  of  combining  the  parts  of 
candle  lamps. 

3.  The  mode  of  packing  candles  and 
night-lights. 

Hemrt  Rawson,  of  Leicester.  For  l»- 
prmHwumiM  m  preparing  and  tiraigklening 
wool  and  other  fibreue  maUriaU.  Patent 
dated  August  19,  1852. 

Mr.  Rawson's  improved  machinery  eon- 
sista  mainly  of  a  revolving  drum  having 
bars  of  metal  attached  to  it  and  carrying 
rows  of  comb  teeth,  the  length  and  fineness 
of  which  will  depend  on  the  quality  of  the 
fibres  operated  on.  Between  the  rows  of 
teeth  are  clearers  which  are  pressed  con- 
stantly outwards  by  means  of  springs,  but 
only  pass  outwards  to  their  full  extent  at 
one  point  of  the  revolution  of  the  drum, 
that  u  when  they  come  opposite  the  strip- 
ping rollers.  The  wool,  or  other  fibre,  is  fed 
on  to  the  drum  by  rollers  direct  from  a  feed- 
apron,  or  by  a  screw  gill,  snd  is  laid  well 
on  to  the  teeth  of  the  drum  by  means  of  a 
brush  revolving  in  contact  with  it.  The 
rcToltttion  of  the  drum  causes  the  fibres  to 
be  drawn  ont  and  straightened,  and  the 
action  of  the  clearers  deliTcrs  the  prepared 
material  to  the  stripping-roUers,  when  the 
clearers  by  the  revolution  of  the  drum  have 
come  immediately  opposite  to  them. 

CfaJM.— The  mode  of  combining  me« 
chanioal  parts  into   a  machine   for   pre- 


paring and   straightening  wool  and  other 
fibres. 


PROVISIONAL  PROTECTIONS. 

Dated  January  17,  1858. 

116.  Adolphs  Iglesla.  Improvementi  appli- 
cable to  maehinsiy  or  apppsratus  for  reeling  or 
winding  silk,  cotton,  or  otner  fibrous  lubitaoeei, 
for  the  purpose  of  measuring  or  gauging  the  name. 
A  communleatlon. 

Dated  Januanf  21,  1853. 

154.  William  Edward  Newton.  InproTements 
raplicable  to  clocks  and  other  timekeepers,  for 
the  purpose  of  Indicating  not  only  the  time  of  the 
day,  but  the  day  of  the  week,  the  month,  sad  the 
year,  which  Invention  he  intends  to  denoniaato 
**  Hawe's  Calendar  Clock  or  Timepiece."  A  com- 
munication. 

Dated  January  26,  185S. 

196.  Antolne  Oaly  Casalat.  A  now  baraoMter 
and  steam  gauge. 

Dated  February  I,  18J»3. 

S76.  AlAred  Vincent  Newton.  ImprovemenU  In 
block-printing  machinery.    A  eommunloation. 

Dated  Fehrmary  2, 1853. 

S79.  Attgttste  Edonard  Loradouz  Bellfotd.  A 
new  and  useful  composition  of  matter,  termed 
"  meUllic  oil,"  to  be  used  for  lubricating  the  axles 
of  wheels  and  the  rubbing  or  working  parts  of 
steam  engines,  and  every  description  of  inachl- 
nery  and  apparatus,  for  softening  nemp  and  other 
fibrous  substances  preparatory  to  sptnaing  the 
same,  and  for  other  purposes.    A  conunanlcatloo. 

281.  Augnste  Bdouard  Loradoux  Bellford.  Im- 
provements  in  UfeboaU  and  vessels  of  a  similar 
nature.    A  communication. 

S8S.  Augusta  Edonard  Loradouz  Bellford.  Im- 
provements in  fUmaces  sad  apparatus  combined 
therewith,  for  making  wrought  iron  directly  from 
the  ore,  and  for  eoUectlng  and  condensing  tho 
oxides  or  other  substances  evaporated  In  the  pro- 
cess of  deozydising  Iron  or  other  ores,  A  commu- 
nication. 

285.  John  Verinder  Kiddle.  Improvements  in 
cocks  or  taps.  _  _ 

287.  Ismael  Isaac  Abadie  sad  Henri  Laurel. 
An  Improved  manufiMtnre  of  parasols. 

288.  Thomas  Palne.  Improvements  la  heels  for 
boots,  shoes,  and  other  coTorlngs  for  the  feet. 

Dated  February  3,  1853. 

201.  Manosh  Bower.  A  new  or  Improved  appa- 
ratus to  prevent  the  throwing  up  of  mnd  by  the 
wheels  or  Teh  totes, 

293.  William  Scarlett  Wright.  An  Improved 
bath. 

295.  John  Bower.  ImprovemenU  in  and  sppll- 
eable  to  certain  descrlpUons  of  engines  for  driving 

piles.  .  ^    , 

297.  John  Henry  Johnson.  ImprovemenU  In 
gas-burners,  and  In  regulating  the  combustion  of 
gas.    A  communication. 

299.  Alfred  Tylor  and  Henry  George  Frasi.  Im- 
provemenU in  water^loseU. 

301.  John  Crowther.    ImprovemenU  In  bsklng 

bread. 

Dated  February  4,  1853. 

302.  WUliam  Brown.  An  Improvement  or  Im- 
provemenU In  the  construction  of  metallM  bed* 
steads. 

303.  David  LloyA  Price.   ImproTemsnU  In  sig 


178 


NOTICES  OF  IKTENTIOK  TO  PBOGEED. 


nailing  by  electricity  on  railway  trains  and  rail- 
ways,  and  in  the  appliances  used  therein. 

304.  Frederick  John  Jones.  Improvements  in 
fastenings  for  bands,  belts,  straps,  and  other  simi- 
lar articles.    A  communication. 

305.  Philip  Webley.  Improvements  in  repeat- 
ing pistols  and  other  fire-arms. 

SOo.  George  Winiwarter.  Certain  improvements 
in  the  applicatioB  of  explosive  compounds. 

307.  Jonn  Perkins,  improvements  in  the  treat- 
ment of  certain  bituminous  mineral  substances, 
and  in  obtaining  products  therefrom. 

308.  Roberts  Orifiiths.  Improvements  in  the 
manufacture  of  bolts  and  rivets. 

309.  John  Dudgeon.  Improvements  in  machi- 
nery used  for  raising  propellers. 

310.  Jacob  Vale  Asbury.  Improvements  in  rail- 
▼ay  carriages. 

811.  William  Edgar.  An  improved  boot,  par- 
ticularly suitable  for  the  use  of  emigrants  and 
persons  at  sea. 

812.  George  Letts.  Improvements  in  machines 
for  cutting  and  mincing  meat  and  other  materials 
for  sausages  and  other  like  purposes,  and  for  fill- 
ing the  prepared  skins  with  the  meat  and  other 
materials  when  so  cut. 

313.  William  Walker.  Certain  improvements 
in  apparatus  to  be  employed  for  the  purposes  of 
drying. 

314.  Alfred  Woodward.  A  double-action  verti- 
cal lever  chum. 

315.  Alfred  Woodward.  A  aelf-aioting  cam- 
press. 

Dated  Febrxuxry  5,  1853. 

316.  Richard  Prosser.  Improvements  in  the 
construction  of  printing  rollers  used  in  machines 
for  printing  calicoes  and  other  substances. 

317.  Thomas  Peacock.  Certain  improvements 
in  weaving,  and  In  machinery  for  weaving  hat- 
plush  and  other  cut  piled  fabrics. 

318.  George  Hewitson.  Improvements  in  ma- 
chinery or  apparatus  for  measuring  or  indicating 
the  length  or  yam  as  it  is  spun  or  wound  on  bob- 
bins or  roUers. 

319.  Antoine  Wollowica.  Improvements  in 
primers  for  fire-arms. 

320.  John  Whitehouse  the  elder  and  John  White- 
house  the  younger.  Certain  improvements  in  the 
manufacture  of  knobs  for  doors  and  other  like 
uses,  part  of  which  improvements  is  apniicable  to 
the  manufacture  of  certain  articles  of  earthen- 
ware. 

321.  Charles  Frederic  Werckshagen.  Certain 
improvements  in  the  manufacture  of  carbonate  of 
soda  and  potash. 

333.  William  Crossby.  The  consumption  or 
burning  of  smoke. 

324.  John  Campbell.  Improvements  in  the 
treatment  or  finishing  of  textile  fabrics  and  mate- 
rials. 

325.  Henry  John  Nicoll.  Improvements  in  gar- 
ments for  travelling. 

326.  Alexander  Parkes.  Improvements  in  the 
separation  of  certain  metals  nt>m  their  ores  or 
other  compounds. 

327.  Edward  Palmer.  Improvements  in  car- 
riages used  on  railways. 

329.  Joseph  .Cowan.  Improvements  in  propel- 
ling steam  vessels. 

Dated  February  7,  1858. 

830.  William  Romaine.  Improvements  in  ren- 
dering wood  more  durable  and  uninflammable. 

331.  William  Scott,  Robert  Brough,  James 
Rinoe,  and  Thomas  Mann.  Improvements  in 
steam  engines. 

882.  John  Londe  Tabberaer.  Improvements  in 
the  mode  of  smelting  iron  and  other  ores,  and  in 
the  manufacture  of  lime. 

333.  John  Londe  Tabberner.  Improvements  in 
the  application  of  granite  Mid  similar  substances 
to  ornamenting  purpotea,  and  to  the  constmctfon 
of  buildings. 


834.  Richard  Archibald  Brooman.  Improve- 
ments in  sail  hanks  for  securing  stay-sail  Jibs  and 
other  sails  to  their  proper  stays.  A  commimica- 
tion. 

Dated  February  8,  1853. 

888.  Auguite  Edouard  Loradoux  Bellford.  Im- 
provements in  the  treatment  of  Irftumiaons  sad 
aaphaltic  matters,  rendering  them  applicable  to 
various  useflU  purposes.    A  communication. 

836.  Thomas  Howartb.  A  certain  improved 
cement  for  eloaing  steam  or  other  jointa. 

337.  John  Buchuian.  An  improved  propeller, 
as  to  affixing  the  blades  in  the  boss,  and  affixing 
the  bosses  to  the  spindle  or  centre  shaft,  and  in 
the  mode  of  placing  it,  and  in  eontrolllng,  lower- 
ing, and  detaching  the  same. 

838.  Thomas  Allan.  Improvement«  in  protect- 
ing telegraph  wires. 

839.  Thomas  Allan.  Improvements  in  galvaaie 
batteries. 

Dated  February  9, 1853. 

840.  Thomas  Reynolda,  Henry  Reynolds,  and 
Stephen  Reynolds.  Improvements  in  the  meant  of 
retarding  the  progress  of  carriages. 

841.  Henry  Pooley.  Improvements  in  weighing 
machines.    Partly  a  communication. 

342.  William  Edward  Newton.  Improvement* 
in  machinery  or  apparatus  for  digging,  excavating, 
or  removing  earth.    A  communication. 

848.  WillUm  Rinks,  Samuel  Bennett,  and  Tho- 
mas Storey.  Certain  improvements  in  pumps  or 
apparatus  for  raising  and  forcing  fluids. 

34  K  John  Little.  Improvements  in  lubricating 
mechanism. 

845.  William  Birkett.  Improvements  in  treating 
soapsuds  or  wash-waters  in  which  soap  haa  betm. 
used. 

346.  John  Seaward.  Improvements  in  marine 
engines. 

847.  Isaiah  James  Machin.  An  improvement 
in  nut-crackers. 

348.  Charles  lies.  Improvements  in  pointing 
wire. 

349.  John  Webster.  Improvements  in  treating 
animal  matters,  and  in  manufacturing  manure. 

Dated  February  10, 1853. 

350.  James  Spotswood  Wilson.  Improvements 
in  the  construction  of  fVimacet  or  fluet,  whereby 
economy  in  the  use  of  fuel,  the  consumption  of 
smoke  or  gases,  and  the  utilising  thereof  are 
ensured. 

852.  Charles  Cuyllts.  Improvements  in  appa- 
ratus Tor  regulating  or  governing  the  speed  of 
steam  or  other  engines.    A  communication. 

354.  John  Hunter.  Improvements  in  the  ma- 
nufacture of  textile  fabrics. 

356.  James  Anderson.  Improvements  in  steam 
engines. 

358.  Henry  McFarlane.    Improvements  in  ma 
chinery  for  excavating.    A  communication. 


NOTICES   OF   INTENTION   TO 

PROCEED. 

(From  the  "London  Oazetle,**  February  ISth, 

1853.) 

18.  Thomas  Dickaoon  Rotch.  Improvements  in 
treating  peat,  and  in  manufacturing  fuel  and  other 
products  therefrom. 

63.  John  Fordham  Stanford.  Improved  machi- 
nery and  apparatus  for  manufacturing  bricks, 
tiles,  and  similar  building  materials,  which  is 
hereby  denominated  "the  complete  brickmakcr.** 

107.  Henry  Columbus  Hurry.  An  Improved 
construction  of  fountain  pen,  or  reservoir  pen- 
holder. 

142.  Henry  Bernoulli  Bvlov.    Improvemcntt 
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in  the  mmiiil^ftiiw  of  eyUndert  fn  oarding  eotUn 
and  other  fibrous  subataDcet. 

226.  Diego  Jlmenex.  Improvements  in  the  ma- 
nufacture ot  soap. 

254.  Robert  Shaw.  An  invention  for  pre-anang- 
ingt  eacertaining,  and  reglsteiljig  the  rate  of  tra- 
velling of  loeomotive  engines,  and  of  railway  or 
other  carriages. 

(Fnm  the  **  London  Gazette,"  February  22nd, 

7.  John   Henry  Oardper.     Improveiiieiita  in 

toilet-tables. 

66.  Geoige  Holmes.  Certain  improvements  in 
the  manufacture  or  construction  of  coats,  capes, 
and  other  upper  garments  of  personal  attire. 

72.  Edward  Wilkins.  Improvements  in  the 
distribution  and  application  of  water  or  other 
liquid  manure  to  promote  vegetation. 

91.  WUUam  Walker,  improvements  in  wheels 
for  railway  carriages,  and  in  the  mode  or  modes  of 
manufacturing  the  same. 

111.  John  Remington  and  Zephaniah  Deacon 
Berry.  Improvementa  in  gas  meters  or  apparatus 
for  meaanring  gas  or  other  elastic. fluida. 

147.  Edwin  Whele.  Improvements  in  apparatus 
for  burning  candles,  and  in  horologlcal  apparatus 
attached  thereto. 

156.  Joseph  Brown.  Improvements  in  beds, 
sofas,  chairs,  and  other  articles  of  furniture,  to 
render  them  more  suitable  for  travelling  and  other 
purposes. 

175.  Michael  Cavanagh.  Certain  improvementa 
in  mortice  lock  apindlea. 

222.  Ariatide  Balthaaard  Birard.  Improve- 
ments in  the  conatruction  of  letties,  breakwaters, 
and  docks,  and  other  hydraulic  constructions. 

227.  Benjamin  Mitchell.'  Improvements  in  the 
construction  of  artificial  legs. 

242.  William  Mackenxie  and  George  Blair.  Im- 
provements in  the  arrangement  auo  construction 
of  graduated  scales  for  measuring  instruments. 

283.  Thomaa  Graves.  Improvementa  in  the 
method  or  meana  of  obtaining  and  employing 
motive  power. 

392.  Samuel  Ralnbird.  Improvements  ip  grap- 
pling and  raising  aunken  vessels  and  other  sub- 
merged bodies,  and  in  apparatus  for  that  purpose. 

21 1.  Auguste  Edouard  Loradoux  Bellford.  Im- 
provements in  apparatus  for  manufacturing  soda- 
water  and  other  aerated  liquids. 

371.  Walter  HcFarlane.  improvementa  in  water* 
closets. 

383.  Donald  Grant.  Improvements  in  the  means 
of  applying  the  heat  derived  from  the  combustion 
of  gas. 

431.  Henry  Hughes  and  Geoq^  Firmin.  Im- 
provements in  the  manufacture  of  lamp-black, 
and  in  recovering  from  such  manufacture  a  sub- 
stance suitable  for  ftael. 

486.  Robert  Mole  and  Robert  Mole,  Junior.  In' 
vention  of  improvements  in  Ihe  manufacture  of 
swords  and  matchets. 

495.  David  Crichton.  Arrangements  and  appa- 
ratus for  producing  continuous  circular  motion, 
giving  a  series  of  diflerent  velocities  obtained  f^om 
altemate  motions  applicable  to  looms  and  other 
machines. 

504.  CSeorge  Kennedy  Geyelin.  An  improved 
machine  for  grinding  pigments  or  other  vegetable 
or  mineral  substances. 

526.  James  Nasmyth.  An  improved  mode  of 
utilising  running  waters. 

54.5.  Charles  Benjamin  Normand.  Improve- 
ments in  machinery  for  sawing  wood. 

54C.  James  Naamyth.  Improvements  in  the 
mode  of  obtaining  and  applying  motive  power. 

562.  Arnold  James  Cooley.  Improvements  in 
treating  woven  and  felted  fabrics,  to  render  the 
same  repellent  to  water  and  damp. 

577.  John  Crowther  and  William  Teall.  Im- 
piovemeota  in  ohtabiing  motive  power. 


598.  Henzy  Qrocfc  Blllowf.  Imp^ovevMMiU  In 
the  construction  of  gas-burners  fat  fllumiAating 
apd  heating  purpoaes* 

311.  Benjamin  Walker  and  William  Beatwick. 
Improvementa  in  the  manufacture  of  braid,  and 
the  machinaiy  o^  apMratua  en^ployed  therein. 

loss.  Archibald  Slate.  An  improvement  in 
propulaion. 

1083.  Archibald  Slate.  ImproyemenU  in  the 
production  of  motive  power  from  elaatie  Quids. 

1084.  Archibald  Sla^e.  Improyements  in  pro- 
pelling vessels. 

1090.  Arehibald  Slate.  Improvements  in  the 
acrangenents  for  workiof  the  slide  valf  •  for  Ihe 
induction  and  eduction  of  fiuida. 

1091.  Archibald  Slate.  An  Invention  in  steam 
boilers. 

1157.  Joseph  Bureh.  Certain  improvenMnts  in 
passenger  and  other  carriages. 

1209.  Thomas  Benjamin  Smith.  Improvementa 
in  calcining  certain  ores,  and  in  the  construction 
of  furnaces  for  that  purpose,  and  for  converting 
certain  products  arismg  in  the  process  into  an 
article  of  commerce  not  heretofore  produced  there- 
fh>m. 

51.  Heaekiah  Marshall.  Certain  improvements 
in  the  transmission  and  emission  of  air  and  sound. 

143.  Richard  Kountford  Deeley.  Improvementa 
in  the  grates  of  fumacea  used  in  the  manufacture 
of  glass. 

152.  George  Thornton.  Certain  improvements 
in  propelling  vessels.  . 

154.  William  Edwaid  Newton.  Improvements 
applicable  to  clocks  and  other  timriMepers,  for  the 
purpose  of  Indicating  not  only  the  time  of  the  day, 
but  the  day  of  the  week,  the  month,  and  the  year, 
which  invention  heintendstodenomJtate  "  Hawes's 
Calendar  Clock  or  Time-pieee."  A  communication. 

220.  Rowland  Speed.  Improvements  in  com- 
municating between  the  guard  and  driver  of  a 
railway  trsin,  and  in  the  apparatus  employed 
therein. 

224.  John  Standlsh.  Improvements  in  ma- 
chinery or  apparatus  used  m  the  preparation  of 
cotton,  wool,  flax,  or  other  fibrous  materials,  to  be 
spun. 

242.  George  Twigg  and  Arthur  Lucas  Silvester. 
Improvements  in  apparatus  for  cutting  and  affix- 
ing stamps  and  labels.    Partly  a  communication. 

250.  Walter  Williams,  Junior.  Improvements 
in  machinery  for  cutting  or  shearing  iron  and  other 
metals. 

254.  Thomas  Lightfoot.  Improvements  in  glaaea 
for  potteiy  or  other  similar  materials. 

273.  John  Cockerill  and  Thomas  Bamett.  Im- 
provements in  the  construcUon  and  use  of  colTec- 
roasters. 

275.  James  Carter.   An  improved  rotary  engine. 

276.  Alfred  Vincent  Newton.  Improvements  in 
block  printing  machinery.    A  communication. 

278.  William  Gregory.  Improvements  in  the 
manufacture  of  bricks  and  tiles.  A  communica- 
tion. 

285.  John  Verinder  Kiddle.  Improvements  in 
cocks  or  taps. 

295.  John  Bower.  Improvements  in  and  appli- 
cable to  certain  descriptions  of  engines  for  drmng 
piles. 

299.  Alfred  Tylor  and  Henry  George  Frasi. 
Improvements  In  water-closets. 

804.  Frederick  John  Jones.  Improvements  in 
fastenings  for  bands,  belts,  straps,  and  other  simi- 
lar articles.    A  communication. 

807.  John  Perkins.  Improvements  in  the  treat- 
ment of  certain  bituminous  mineral  substances, 
and  in  obtaining  products  therefrom. 

309.  John  Dudgeon.  Improvements  in  ma- 
chinery used  for  raising  propellers. 

310.  Jacob  Vale  Asbury.  Improvements  in  rail- 
way carriages. 

812.  George  Letts.  Improvements  In  machines 
for  cutting  and  mincing  meat  and  other  materlala 
for  sausages  and  otheriike  purpoaee,  and  for  filling 
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the  prapand  skills  with  tbe  meat  ind  other  inate- 
lUls  trhen  so  out. 

8M.  Alexander  Parkes.  Improyementa  in  the 
separation  of  oertain  metals  from  their  ores  or 
other  compounds.  ,    ^ 

S45.  William  Birkett.  Improremento  In  tnat- 
ing  soapsuds  or  wash«waters  in  which  soap  has 
been  used. 

347.  Isaiah  James  Maohin.  An  improvement  in 
nnt-crackers. 

Opposition  can  be  entered  to  the  granting 
of  a  Patent  to  any  of  the  parties  in  the 
aboTe  List,  who  have  given  notice  of  their 
intention  to  proceed,  within  twenty -one 
days  from  the  date  of  the  Oaxette  in  which 
the  notice  appears,  by  leaving  at  the  Com- 
missioners'-office  particulars  in  writing  of 
the  objection  to  the  application. 


PATENTS    APPLIED    FOR   WITH 
COMPLETE  SPECIFICATIONS. 

389.  Valentine  Cocker  and  Reuben  Herbert. 
Certain  improrements  in  and  applicable  to  looms 
for  weaving.    A  communication.    February  15. 

WEEKLY  LIST  OF  PATENTS.. 
Seakd  Feb.  19, 1853. 

10.  Freeman  Roe. 
109.  William  Austin  and  William  Suther- 

land. 
296.  Alfred  Trueman. 
dl7.  William    Scholfield    and    Joseph 

^itchard. 
877.  Thomas  Ainsley  Cook. 
898.  William  Edward  Schottlander. 
918.  Joseph  Skertchley,  junior. 
969.  James  Murdoch. 


1001.  Anthony  Norria  Groves  and  Conrad 
William  Fincel,  junior. 

1058.  Rudolph  Appel. 

1068.  Anthony  Norria  Groves. 

1094.  Alfred  Ktup^. 

1096.  James  Langridge. 

1128.  Warren  De  La  Rue. 

1128.  Ephraim  Moseley. 

1149.  Jean  Louis  David. 

1168.  George  Inghano. 

1171.  George  Gwynne  and  George  Per- 
gusson  Wilson. 

1183.  Claude  Joseph  £dm6e  Junot 

1184.  Samuel  Cleffg. 

1208.  Robert  Stephen  Oliver. 
14.  Charles  Edwards  Amos. 

Seakd  Feb,  22;  1858. 

203.  Robert  Hazard. 
576.  Bowman  Fleming  M'Cullum. 
851.  William  Wilkinson. 
1093.  William  Wilkinson. 

Sealed  Feb.  28,  1853. 

199.  Edwin  Bates. 

253«  Charles  De  Bergue. 

258.  David  Chalmers. 

330.  Henry  Moorhouse. 

560.  Arthur  Ashpital  and  John  Which- 

cord,  junior. 
625.  John  Cameron. 
1188.  John    'Whi(;hcord,  junior,    and 
Samuel  Egan  Rosser. 

The  aboTc  Patents  all  bear  date  as  of  the 
day  on  which  Provisional  Protection  waa 
granted  for  the  several  inventions  men- 
tioned therein. 
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ELLIOTT'S  ROTARY  ENGINE  AND  PUMP. 

The  accompanying  figures  represent  a  higlily  ingenious  engine,  on  the  rotary 
principle,  applicable  also  to  pumping,  whicn  bas  been  invent^  by  Mr.  Thomas 
Elliott,  of  Stockton-oti-Teee. 

Fig.  1  is  a  cross  section  of  the  engine ;  fig.  2,  a  longitudinal  section  on  the  line 
Aim  fig.  3,  and  fig.  3  an  end  eleration,  showing  uio  method  of  coupling  the 
shafts  of  uie  }>istons  without  spur  gearing. 

~B  B^  ^g,  2,  is  the  cylinder,  or  casing  of  the  engine ;  D  D,  fig.  1,  the  working 
cylinder.  A  and  B  are  the  induction  and  eduction  ports,  which  may  be  used 
indifferently,  according  to  the  direction  in  which  the  engine  is  to  be  worked. 
0  C  are  the  pistonjL  which  are  of  an  elliptical  form,  and  are  mounted  on  the 
shafts  J  J,  so  that  their  similar  axes  shall  be  at  right  angles,  and  that  they  shall 
reyolve  in  contact  with  each  other,  but  in  opposite  directions.  £  £  is  the  pack- 
ing for  the  pistons,  F  the  valvcHspindle,  and  G  the  valve.  H  H  is  the  packing 
at  each  end  of  the  pistons.  I  is  the  exhaust-pipe,  and  0  O  the  steam  pipe  and 
valve  casing*  Q  stuffing-boxes  for  the  shafts  J  J  and  the  end  packings  of  the 
pistons. 

The  operation  of  the  machine  is  as  follows : — On  steam  hmnf  admitted  at  A, 
fig.  1,  it  causes  the  revolution  of  the  two  pistons,  in  the  direetion  shown  by  the 
arrows  a  a,  the  pistons  moving  constantly  in  contact  with  each  other  at  all  points 
of  their  revolution.  When  the  motion  of  the  engine  is  required  to  be  reversed, 
steam  is  admitt-ed  through  the  opposite  port  ana  Uie  pistons  are  consequently 
caused  to  revolve  in  the  opposite  direction,  what  was  formerly  the  steam  port 
being  now  made  the  exhaust. 

The  method  in  which  the  pistons  are  kept  in  place,  and  by  which  they  are 
coupled  together  so  as  to  give  off  their  motion  in  the  same  direction,  is  shown  in 
fig*  3,  where  J  J  are  the  piston-shafts,  on  whidi  are  keyed  two  cranks,  K  E^  of 
equal  size.  The  crank-pms  work  in  brasses  M  M,  attached  to  the  ends  of  the 
connecting-rods  P  P,  and  the  opposite  ends  of  the  connecting-rods  cairy  similar 
brasses,  imch  embraee  the  pins  o£  ^e  two  arms  of  the  bell-omnk  lever  L  L.  This 
lever  works  on  the  fixed  pin  or  shed  N.  Motion  may  then  be  taken  from  the 
opposite  end  of  either  of  the  shafts  J  by  any  convenient  means. 


LONDON  FIRES  IK  I8#S.--PARt  I. 

TWERTT-SecOMD   AMHUAL   KBrOltT.      BT   MB.  WILLIAM   BADDGLEY,   C.E., 

Inventor  of  the  Portmhie  Ctuwat  Cutems,  Itnprmfei  /et  9prttidert,  Fafmert  tire  Engine,  Every 

Man  his  own  Firenum,  ij^c.f  Sfc, 

"The  statisttci  of  London  Area  are  by  no  means  devoid  of  interest,  and  the  time  may  come  when  they 
will  form  an  index  to  the  aocial  advancement  of  the  peoflni  fer,  in  proportion  as  Iiouses  are  built  more 
and  more  fireproof,  and  nabits  of  eareftalneti  b«eottt  nort  and  mon  diimsed,  the  number  of  destructive 
fires  will  assuredly  U9mn,'*^Mnil§hl*i  London, 


EiGUTEEN  hundred  and  ftfty-two  haa  pasied  stray,  with  sll  Iti  responaibilidei  and  cares. 
A  motley  cnw  thcf  sire,  UiMe  j—tu — aoms  Joyous,  aa  when  a  period  of  fkmine  is  succeeded 
by  a  plenteous  harrest,  or  a  long  war  Ifl  terminiled  by  a  general  peaee*  or  a  noble  invention 
or  happy  discovery  oflbrt  rich  promise  bf  new  treasurea  to  mankind;  aome  gloomy  season 
of  disease,  of  strife^  of  man  warring  against  the  elements ;  aome  merely  dull  and  mono- 
tonous, neither  eheered  nor  damped  by  any  anuiual  tfenis,  and  destined  to  burden  the 
memory  of  no  fliture  ekrmiologtr* 

Of  man's  warring  with  ths  SleiMttt  of  Ar«  In  onr  metropolis  of  London,  the  feUowing 
particulars  are  a  briet' record  :*^The  total  number  of  ftrea  reported  is  923  ;  boiag  5  less  than 
in  the  preceding  year.  Of  these  fires,  250  were  extinguished  by  the  inmates,  without 
external  aid ;  377  were  extinguished  by  the  inmates,  with  casual  assistance ;  while  the 


LOMPON  FIBE8  Hf  lQ62r^1tA»S  h 


181 


extinotion  of  296  de?olvtd  upon  the  firemtn.  Pjurish  cnginMn  either  wholhr  extinguished 
or  materialljr  auitted  in  the  extinguishing  of  59  fires.  The  toiial  nutnher  of  ealls  giyen  at 
the  fire-engine  stations  was  1,105, — a  decrease  of  I4>  upon  last  year's  number.  Ili 
2S  instanoee  the  pretnisea  were  totally  destroyed ;  in  2SB,  eonstderably  damaged  t  while  in 
660  cases  the  damage  was  very  trifling. 

The  foUowing  TMe  shows  the  monthly  distribtttiooi  whieh  in  1852  .was  unusually 


.1.  .■■■I.I ii. 


Months* 


January 

February 

Mareh 

April 

May  

June  ...».» 

July  

August «... 

September 

October. 

NoYomber 

December.....  k* 

Total 


Number  of 
Fires. 


89 
82 
100 
79 
98 
58 
98 
72 
65 
57 
69 


928 


^atal 
Fireii 


4 
0 
2 
1 
1 
2 
5 
S 
3 
2 
1 
3 


27 


Number  of 
liTeaJosU 


4 
0 
2 
1 
1 
2 
6 
8 
5 
8 
1 
8 


81 


Chimneys 

False 

OB  fire. 

Alarms. 

14 

9 

11 

14 

11 

7 

12 

12 

6 

8 

8 

7 

7 

10 

8 

4 

.      2 

7 

8 

7 

5 

5 

7 

8 

89 

93 

Instanoei  in  whteh  insuraneeft  were  known  to  haf  e  been  effeoted  upon  the 

building  and  contents                  ...               ...               ...               .*•  442 

Upon  the  building  only    ...                ...                .«•                ...                ...  124 

Upon  the  contents  only    ...               «..               ...               ...               ...  74 

No  insunnoe                    ...               ...               ...               ...               ...  288 


Alarms  firom  chimneys  on  fire 
Falee  alarms    ...  ... 


.•• 


..« 


Milling  the  total  number  of  calls 


923 

•  «■  Off 

.*•       9v 
...1,105 


The  number  of  fatal  fires  again  exhibits  an  iacrease  on  those  of  the  previous  year,  aa 
docs  also  the  number  of  litea  lost.    The  fatal  fires  may  be  clnssed  as  follows : 


Personal  accidents  from  the  ignition  of  wearing  apparel    ... 

,1  ff  intoxication         

M  M  explosion  of  fireworks 

„  „  „        steam  boiler 


Fires.  Lives  lost. 

14    —    14 
4—4 

1    —      2 
1—1 


f» 


>» 


t9 


fire-annihilator  composition  .1  —  1 

Firemen  killed  by  falling  walls      ^     >•-      1  -~  2 

•Inability  to  escape  from  burning  building,  or  killed  in  attempting  to 

do     ftO  ->•  ..«  A. A  AM  m  m  mm  «••  •■•  m^M  «••  V  ^^^  ff 


••• 


27 


31 


Of  the  personal  accidents,  some  were  of 
a  peculiar  character.  The  first  of  this  de- 
seriptioii  happened  on  the  16th  January,  in 
Wardouri^street,  when  a  Mr.  Calder  met  his 


death  from  the  ignition  of  aaptha  spirit, 
with  whioh  one  of  HoUiday's  lamps  waa 
being  replenished;  when  the  lamp  was 
three  parts  filled,  the  spirit  suddenly  took 


»  Four  of  these  eases  wen  not  witUa  the  dlifttfets  ST  the  tli»«seape«odety. 
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fire,  and  igniting  Mr.  Ctlder's  elothesi 
burned  him  so  seTerely,  that  he  expired  five 
days  afterwards  in  the  Middlesex  Hospital. 
At  the  very  time  this  catastrophe  occurred, 
an  inquiry  was  pending  before  Mr.  Wakley, 
the  coroner,  upon  a  young  man  who  had 
been  killed  at  Highgate,  by  the  explosion 
of  another  of  HoUiday's  lamps,  while  in 
the  act  of  being  refilled.  At  this  inquest 
Mr.  HoUiday  contended,  that  neither  the 
spirit  nor  its  vapour  possessed  any  explo- 
sive property;  but  that  question  being  re- 
ferred to  Dr.  Scofiem,  on  behalf  of  the 
firiends  of  the  deceased,  and  to  Professor 
Miller,  on  behalf  of  Mr.  Holliday,  those 
gentlemen  found  by  experiment,  that  the 
vapour  was  not  of  itself  explosive,  but  that, 
when  mixed  with  atmospheric  air  in  certain 
proportions,  it  became  highly  explosive  and 
dangerous. 

Another  unfortunate  and  fatal  accident 
occurred  on  the  29th  JiUy,  at  Wappin^  Wall, 
where  a  female  was  burnt  to  death  while  pre- 
paring an  embrocation,  containing,  among 
other  ingredients,  spirits  of  turpentine,  which 
boiled  over,  and  fiUinff  the  apartment  with 
flame,  caused  the  death  of  the  manipulator. 
Melting  beeswax  cost  another  female  her 
life. 

The  manu&cture  of  fireworks  has  this 
year,  as  in  the  preceding,  caused  the  death 
of  two  of  the  parties  so  engaged.  This 
catastrophe  took  place  on  Sunday,  October 
Srd,  in  Kose  and  Crown-court,  Moorfields, 
upon  the  premises  of  Mr.  Holyhead.  A 
terrific  explosion  took  place  in  the  evening, 
and  two  Doys  were  so  dreadfully  burned, 
that  they  died  in  the  hospital  on  the  follow, 
ing  day.  At  the  coroner's  inquest  a  verdict 
of  manslaughter  against  Mr.  Holyhead  was 
returned,  and  he  was  tried  thereon  at  the 
Old  Bailey  sessions.  His  counsel  con- 
tended that  there  was  no  evidence  to  show 
that  the  prisoner  had  been  guilty  of  wilful 
neglect,  and  the  jury  returned  a  verdict  of 
not  guilty. 

The  deaths  from  inability  to  escape  from 
burning  buildings,  present  many  of  the 
usual,  and  some  of  them  unusually,  dis- 
tressing characteristics.  The  first  of  these 
took  place  on  Thursday,  January  29,  in 
Welbeck-street,  Cavendish-square,  when  a 
sherifTs'  officer,  named  Webster,  who  had 
been  put  in  possession  of  the  premises  on 
the  previous  evening,  lost  his  life.  The 
inmates  of  the  house  effected  their  escape 
through  a  trap-door  in  the  roof,  but  the 
deceased  being  unacquainted  with  the  pre- 
mises, or  being  overpowered  by  the  smoke, 
did  not  follow  them  as  they  expected,  and 
his  lifeless  body  was  found  in  his  bed-room, 
after  the  extinction  of  the  fire.  The  origin 
of  the  fire  was  most  suspicious;  Mr. 
Werndly,  the  occupier  of  the   premises. 


having  effected  a  large  insurance  upon  his 
furniture,  of  which  he  had  employed  an 
appraiser  to  take  an  inventory  only  three 
days  before  the  fire.  At  the  inquest  upon 
the  unfortunate  deceased,  twelve  out  of 
thirteen  jurymen  were  unanimously  of 
opinion,  **  That  the  deceased  was  burnt  to 
death,  but  how  the  fire  occurred  there  was 
not  sufficient  evidence  to  enable  them  to 
decide." 

The  next  fatal  fire  of  this  class  broke  out 
at  half.past  three  o'clock  on  the  morning  of 
Friday,  April  2nd,  in  Moor-street,  Soho,  on 
the  premises  of  Mr.  Oakey.  Before  disco- 
vered, the  fire  had  made  such  extensive 
progress  as  to  cut  off  all  possibility  of 
escape  by  the  staircase,  and  a  neighbour, 
perceiving  the  danger  of  the  inmates,  ran 
•to  Golden-square  for  the  fire-escape  of 
St  James's  parish;  his  application  was, 
however,  met  by  a  positive  refusal,  tiie  con- 
ductor coolly  telling  the  applicant  (Mr. 
Day)  that  Moor-street  being  out  of  his 
district,  he  could  not  possibly  render  any 
assistance.  A  similar  application  firom  a 
policeman  met  with  a  like  refusal!  The 
consequence  was,  that  seven  persons,  in- 
cluding two  young  children,  were  precipi- 
tated  into  the  street,  three  of  them  firom  a 
third-fioor  window,  ail  of  whom  were  more 
or  less  hurt,  one  of  them,  a  foreigner,  so 
seriously,  that  he  died  of  the  ii\juries  re- 
ceived. The  editor  of  the  fVeeklff  Timet, 
commenting  upon  this  transaction,  observes, 
"  A  more  brutal  exhibition  of  cold-blooded 
indifference  to  the  safety  of  human  life  was 
never  made  public.  Until  the  Golden- 
square  authorities  can  insure  the  safety  of 
all  around  them  firom  fire,  it  would  be  only 
humane  and  reasonable  that  they  should 
allow  the  means  at  their  disposal  to  be  made 
available  for  the  safety  of  their  neighbours ; 
but  for  their  absurd  prohibition  as  to  '  the 
district,'  seven  persons  might  have  escaped 
without  injury.  As  it  was,  six  were  griev- 
ously  injured,  and  one  killed,  by  leaping 
firom  the  windows.  For  this  sacrifice,  the 
machine-keeper  and  his  employers  are 
morally  responsible,  and  we  regret  that 
they  cannot  be  made  legally  so  as  well." 

On  Sunday,  September  12,  a  lamentable 
fire  occurred  in  Middlesex-street,  Somers- 
town,  at  the  house  of  Mr.  White,  linen- 
draper.  Shortly  before  two  o'clock  in  the 
afternoon  the  servant  girl  went  into  the 
shop  with  a  lighted  candle,  when  a  large 
body  of  gas  took  fire,  and  instantly  filled 
the  shop  with  flames,  which  rapidly  ignited 
its  highly  combustible  contents.  A  person 
named  Balham,  with  his  wife  and  four 
children,  who  lodged  on  the  second-floor 
were  unable  to  descend  the  staircase ;  these 
parties,  with  the  exception  of  one  boy  3^ 
years  old,  effected  their  escape  with  great 
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difficulty  from  the  windows.  This  poor 
little  fellow  was  overlooked  in  the  confusion, 
and  after  the  extinction  of  the  fire  was  found 
dreadfully  burnt  in  the  ruins. 

Sundays  September  19,  Rotherhithe  was 
the  scene  of  a  sad  calamity.  Shortly  before 
1  o'clock,  A.M.,  the  firemen  on  board  of  the 
floating  engine  heard  cries  of  "  fire"  and 
"save  us,*'  and  instantly  raised  an  alarm. 
A  police  constable  arrived  soon  after,  and 
found  th6  premises  of  Mr.  Hogg,  ironmon. 
ger  and  ship-chandler,  on  fire,  and  heard 
some  women  screaming  most  piteously,  ap- 
parently in  the  shop ;  thinking  to  rescue 
them,  he  broke  open  the  door.  While  this 
was  going  on,  a  niece  of  Mr.  Hogg  leaped 
from  the  first-floor  window  with  her  face 
and  hands  much  burnt.  Mr.  Hogg  next 
precipitated  himself  from  the  second.floor 


window  into  a  counterpane  held  for  hia 
reception,  but  his  weight  split  it  in  two  and 
he  fell  heavily  on  the  stones,  receiving  such 
severe  injuries  that  he  afterwards  expired 
in  Guy's  Hospital.  The  only  other  in- 
mates, a  female  relative,  and  the  servant 
girl,  were  never  seen  until  their  disfigured 
remains  were  dug  out  of  the  ruins  after  the 
fire  was  extinguished. 

From  this  painftil  subject,  however,  turn 
we  to  one  of  a  more  gratifying  description  ; 
the  year  just  ended  has  to  the  Royal  Society 
for  the  Protection  qf  Life  from  Fire  been  one 
of  g^eat  and  important  usefulness ;  during 
that  period  thd  Fire-escape  Conductors 
have  been  in  attendance  at  254  fires,  and 
have  accomplished  the  rescue  of  fifty  lives 
viz.: 

Lives  save 


March  9.  No.  40,  Goswell-street    9 

120,  Whitecross-street    2 

15,  Nassau-street,  Middlesex  Hospital 5 

2,  Hoxton-square  8 

84,  Featherstone-street    5 

21,  Nassau-street 4 

152,  iTpper  Whitecross-street   8 

33,  Whitechapel-road  8 

16,  Oxford-street 2 

57,  Back-church-lane,  Whitechapel  .-. 4 

4,  Sherborne-lane,  Lombard-street 5 

„      29,  Webber-street,  Blackfriars-road 2 

„       5,  Lant-street,  Borough   8 


April 

11. 

i» 

15, 

May 

9, 

ft 

14, 

June 

15, 

t» 

25, 

Aug. 

27, 

Sept. 

16, 

f) 

20, 

Oct. 

18, 

»> 

29, 

Nov. 

11, 

It 

tf 
I, 
It 
>f 
f, 


tt 


It 
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At  almost  all  these  fires,  the  very  prompt 
attendance  of  the  fire-escape,  and  the  skil- 
ftil  and  efficient  exertions  of  its  conductors, 
were  the  theme  of  universal  approbation. 
In  addition  to  the  fifty  human  lives  thus 
providentially  saved,  much  valuable  assist- 
ance has  upon  many  occasions  been  ren- 
dered by  the  escape-men.  Thus,  for  in- 
stance, at  the  serious  confiagration  which 
destroyed  the  extensive  premises,  stock  and 
plant,  of  Mr.  Grimsdelt,  builder,  in  Bell- 
lane,  Spitalfields,  on  the  evening  of  Sunday, 
October  3.  In  a  very  short  time  after  the 
alarm  of  fire  was  given,  two  of  the  Royal 
Society's  Fire-escapes  were  in  attendance. 
At  that  time  the  fire  was  raging  in  a  large 
pile  of  timber  in  close  contiguity  to  the 
stable,  the  door  of  which  was  on  fire,  and 
within  were  eleven  fine  horses.  Conductor 
Wood  (Whitechapel  station)  perceiving  the 
imminent  peril  of  these  animals,  imme- 
diately went  round  to  the  back  of  the  pre- 
mises,  and  forcing  out  a  window  with  his 
crow-bar  set  to  work  most  vigorously  to 
make  an  opening  sufficiently  large  for  the 
horses  to  come  out  of.  With  the  assistance 
ofSergeamt  Price,  of  the  Metropolitan  Police, 
be  succeeded  in  making  an  opening,  through 
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which  all  the  horses  and  harness  were  res- 
cued  amid  the  cheers  of  the  bystanders. 
The  only  matter  of  regret  is,  that  neither 
the  humanity  thus  displayed,  the  extraor- 
dinary  exertions  made,  nor  the  value  of  the 
property  saved  from  destruction,  ever  ob- 
tained from  Mr.  Grimsdell,  or  the  Insurers 
(the  Lancashire  Fire-office)  the  smallest 
mark  of  gratitude  for  the  services  rendered 
upon  this  occasion  by  the  Fire-escape  con- 
ductor, and  the  Police-constable.  During 
the  past  year  six  new  stations  have  been 
provided  with  Fire-escapes ;  viz.. 

The  New-road,  corner  of  Albany-street. 

Camden-town,  in  front  of  the  Southamp- 
ton Arms. 

Oxford-street,  comer  of  Dean-street.—- 
[This  station  was  enabled,  soon  after  the 
fatal  fire  in  Wood-street,  to  provide  for  the 
safety  of  the  inhabitants  of  that  neigh- 
bourhood.] 

Oxford-street,  corner  of  Connaught- 
place. 

Westminster,  Broad  Sanctuary. 

Westminster,  Horseferry-road. 

Making  the  present  number  of  Stations 
thirty-eight. 

OUier  stations  have  been  decided  upon, 
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And  only  wait  &e  eompletUm  of  local  ar- 
raogements  for  their  adequate  supports  Ab 
the  want  of  such  aids  becomes  felt  in  various 
districts,  and  the  inhabitants  are  willing  to 
provide  sufltcient  fundsi  the  Royal  So<nety 
are  prepared  to  go  on  extending  the  sphere 
of  tneir  usefulness  until  the  whole  of  this 
vast  metropolis  is  protected  by  a  con- 
tinuous chain  of  Fire-escapes,  at  half-mile 
intervals,  attended  nightly  by  a  properly- 
appointed  Conductor,  skilled  in  the  use  of 
his  machine,  and  prepared  to  render  all 
needful  assistance  in  case  of  fire. 

[We  regret  to  be  obliged  to  reserve  a  large 
portion  of  Mr.  Baddeley's  interesting  arti- 
cle for  our  next  Number,  including  his 
tabular  analysis  and  of  the  occupancy  of 
that  portion  of  the  premises  in  which  the 
fire  originated;  and  the  comparative  liabi- 
lity to  accident  by  fire  of  the  various  trades, 
manufactories,  and  private  dwellings.] 


PROGRESS  OF  THE  NEW  CRYSTAL 

PALACE. 

Notwithstanding  the  extremely  unpro- 

pitious  weather,  which  has  prevailed  for  so 

long  a  time,  operations  in  Penge-park,  the 

site  of  the  new  Palace,  have  been  proeeed- 

ing  with  great  vigour,  under  the  direction  of 

Mr.  Henderson;   and  the  principal  local 

difficulty,  which  for  so  long  absorbed  the 

bulk  of   the  labours  bestowed  upon   the 

edifice, — from  the  rapid  fall  of  the  ground 

in  the  direetion  of  the  railway— has  been  at 

length  totally  surmoiinted.  At  present  but 
a  small  portion  of  the  western  end  is  all 
that  remains  to  be  roofed  and  covered  in  at 
that  part  of  the  stnieture,  and  this  is  so 
near  completion,  that  within  a  week  or  so 
the  weather  will  be  completely  excluded. 
As  regards  the  general  interior,  everything 
is  in  an  extremely  forward  state;  though 
the  details  of  construction  are  so  exceed, 
ingly  numerous,  and  their  mutual  adaptation 
requires  to  be  so  perfect,  that  notwithstanding 
the  energy  of  the  contractors,  and  their  well- 
known  ingenuity  and  success  in  devising  me- 
chanical expedients  for  the  economy  of  time, 
there  appears  to  be  little  prospect  of  the 
Palace  being  opened  punetuallv  on  the  Ist 
of  May.  On  the  eastern  half  of  the  build- 
ing a  great  advance  has  been  made,  boft  on 
the  northern  and  southern  sides  of  it, 
nearly  all  the  columns  having  been  erected. 
The  extreme  eastern  end  is  now  rapidly 
progressing,  this  portion  having  been  left 
incomplete  during  the  progress  of  other 
portions.  In  the  nave  and  transept,  some 
of  die  etreular  r(bs,  whieh  form  the  figure 


of  tiieir  arched  roofe,  have  beea  put  into 
their  places  at  the  west  end ;  and  when  a 
few  steam  engines,  in  course  of  construe- 
tion  for  facilitating  and  hastening  this  pro- 
cess,  have  been  completed,  this  portion  of 
the  work  will  proceed  with  greater  rapidity. 
Tliese  ribs  are  metallie,  and  are  raised  in 
pieces.  '  A  great  deal  of  the  gallery  flooring 
has  been  laid  down,  and  about  one-half  of 
that  on  the  ground-floor,  while  the  **  ridge- 
and-fUrrow"  roofing  is  completed  over  half 
the  fiat  glazed  surface.  The  stairoasee  have 
also  been  commenoed;  their  foundations 
having  been  laid,  and  portions  of  their, 
framework  a^j^'^^^*  '^^  '^  g^^^^  length  of 
gallery  railing  has  been  fitted. 

There  are  a  few  points  well  worthy  of 
notice  in  the  progress  of  this  atrueture,  as 
they  serve  to  show  that,  during  the  ahort 
interval  which  has  elapsed  since  the  first  of 
its  kind  attracted  the  observatioQ  and  the 
admiration  of  the  world,  the  designer  and 
the  manufacturer  have  contributed  to  render 
these  houses  of  iron  and  glass  susceptible 
of  all  varieties  of  elegant  form,  and  still 
more  perfect  in  point  of  construction.  We 
understand,  in  the  first  place,  that  the  roof- 
ing is  perfectly  water-tight ;  of  which  an 
ample  test  has  been  afforded  over  the  very 
large  glaxed  surface  which  has  been  ex- 
posed to  the  repent  severe  weather.  Great 
strength  is  given  to  the  building,  and 
greater  convenience  afforded  for  the  mani- 
pulations of  the  glaziers,  by  the  employ- 
ment of  wooden  girders,  which  span  the 
ridge-and-furrow  roofing.  With  this  addi- 
tion, such  an  accident  as  happened  in  the 
Hyde-park  building  in  the  winter  of  18<l-2 
cannot  possibly  occur.  An  additional 
source  of  strength  arises  fW>m  the  use  of 
heavier  glass,  that  now  used  being  21  oss. 
instead  of  16  ozs.  the  square  foot.  As  the 
building  will  be  higher  on  many  points 
than  that  in  Hyde-park,  and  greater  weighta 
will  be  occasionally  concentrated,  the  foun- 
dations have  received  especial  attention,  and 
in  places  exposed  to  extraordinary  pres- 
sure, the  use  of  strong  intermediate 
bearing- columns  has  been  resorted  to. 
Thus  the  new  building,  in  point  of  statical 
equilibrium,  will  be  proof  everywhere,  on 
the  most  extravagant  supposition  of  the 
amount  of  strain  to  be  imposed  upon  the 
columns.  As  a  general  rule,  the  weight 
thrown  on  the  girders  will  probably  be 
something  less  than  was  the  case  in  the  old 
building;  and  on  referring  to  the  Table 
which  we  published  in  a  reeent  Number,  of 
the  proofs  to  which  various  classes  of  the 
girders  are  submitted  in  the  proving-ma- 
chine,  we  presume  an  ample  confidence 
would  be  placed  in  the  strength  of  each 
bearing.part  of  the  vast  structure. 

In  &e  details  of  operations  at  Sydenham, 
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a  great  deal  of  method  is  obserred,  and 
many  of  them  go  on  simultaneously  with  a 
rapiditF  and  a  regularity  which  are  truly 
astonishing.  The  practiee  at  Hyde-park, 
perfect  as  it  was  considered  at  the  time, — 
having  reference  to  the  novelty  of  the  struc- 
ture, the  multiplicity  and  extent  of  its 
details,  and  the  shortness  of  the  period 
allotted  for  its  completjoUy-^ha^  been  very 
much  improved  upon  here;  and  this  vast 
work  is  proceeding  under  the  influence  of  a 
btill  more  highly  organized  division  of 
labour,  and  of  more  numerous  mechanical 
adaptations*  Here,  for  instance,  as  soon  as 
the  columns  and  girders  are  up,  the  win- 
dow-framing  for  the  adjacent  parts  of  the 
roof  and  sides  is  put  up,  and  the  glazing 
and  colouring  are  finished  off  at  onoe.  The 
highest  tier  of  columns  is  only  accessible 
by  means  of  ladders ;  but  the  sash-bars  are 
framed,  nevertheless,  without  difficulty.  It 
is  intended  that  there  shall  be  no  inner 
gallery  round  the  nave,  as  was  the  case  in 
the  old  building.  This  will  simplify  opera- 
tions  to  a  considerable  extent,  and  the  effect 
of  the  interior  to  the  eye  wUl  doubtless  be 
all  the  better  for  the  ehanffe. 

At  each  end  of  the  building  there  is  to  be 
a  wing  and  a  glass  tower,  from  which  a 
magnificent  view  will  be  obtained*  As  yet, 
these  have  not  been  commenced.  They 
will  occupy  some  time  in  their  construction, 
and  this,  added  to  other  retarding  causes, 
fairly  attributable  to  the  extremely  adverse 
weather  which  has  so  long  prevailed,  will, 
we  fear,  prevent  the  possibility  of  the  Palace 
being  opened  at  the  assigned  time. 


GRIFFITHS'  PATENT  SCREW 
PROPELLER. 

A  8EEIBB  of  experiments  has  recently 
been  instituted,  at  Portsmouth,  with  the 
royal  yacht  Fairy,  for  the  purpose  of  test- 
ing the  performance  of  Griffiths'  propeller. 
In  No.  1521  of  the  Mechanics*  Magazine, 
we  gave  a  detailed  description,  with  figures, 
of  this  invention,  the  principal  feature  of 
which  is  its  central  sphere  or  ball,  and  an 
arrangement  whereby  the  pitch  may,  within 
certain  limits,  be  altered  at  pleasure.  Ex- 
periments made  with  screws  of  the  ordinary 
principle  of  construction,  —  that  is,  the 
blades  of  which  become  smaller  towards  the 
driving  ^haft, — show  that  the  centre  part 
absorbs  a  considerable  proportion  of  the 
po>wer,  without  having  any  propelling  effect, 
in  consequence  of- that  part  of  the  blades, 
particularly  in  coarse-pitched  screws,  being 
nearly  in  a  line  with  the  shaft ;  the  effect 
being,  when  working,  to  hurl  the  water  off 
by  its  centri^gal  action  at  right  angles  to 
the  shaft,  thus  seriously  disturbing  the  more 


solid  water  upon  which  the  effective  part  of 
the  screw  should  act.  The  vibration  at  the 
stem  of  most  screw  vessels  is  attributed  in 
a  great  degree  to  the  flatter  portiop  of  the 
blades,  in  their  downward  course,  striking 
the  denser  water  below  them,  which  offers  a 
greater  resistance  than  the  water  above  the 
blade.  The  central  ball  of  the  new  pro- 
peller is  intended  to  cover  this  portion  of 
the  screw  blades,  or  is  rather  substituted 
for  the  central  third  portion  of  the  sorew. 
It  will  be  seen  that  the  power  required  to 
revolve  this  sphere  in  the  water  at  a  great 
velocity  is  small  compared  with  that  of 
driving  the  comparatively  flat  blades  of  the 
same  diametert  The  strength  of  the  screw 
is  much  increased  by  this  form,  which  also 
adords  great  facility  for  replacing  the  blades 
in  case  of  accident,  to  which  screw  vessels 
are  particularly  liable. 

The  new  propeller  on  Griffiths'  principle 
has  been  made  for  the  Fairy  by  Messrs. 
Swayne  and  Bovill,  and  some  excellent 
results  have  been  obtained  with  it.  In 
making  the  comparison  between  these  and 
others  with  the  ordinary,  or  Smith's  pro- 
peller, it  must  be  borne  in  mind  that  the 
FeUry  is  considered  the  best  screw  steam 
vessel  in  Her  Majesty's  service,  and  that 
her  present  state  of  excellence  has  been 
obtained  after  trying  for  the  last  few  years 
every  kind  and  form  of  screw.  The  one 
used  in  the  present  trial  against  the  new 
propeller  was  a  fine  polished  brass  one,  and 
considered  the  perfection  of  a  screw.  The 
new  propeller  was  simply  a  cast-iron  one, 
and  the  first  attempt  made  against  the 
Fairy's  screw. 

Having  shipped  her  new  screw  on  the 
graving-slip,  the  Fairy  went  out  on  two 
experimental  trips  during  the  second  week 
in  last  month,  under  the  direction  of  Cap- 
tain Crispin,  the  second  in  command  of  the 
royal  squadron.  On  the  first  occasion,  she 
made  13  runs  along  the  measured  mile  at 
Stokes  Bay  with  various  pitches  of  the 
screw,  a  strong  southerly  breeze  blowing, 
the  results  of  which  were  highly  satisfkc- 
tory, — the  mean  speed  to-day  being  12'557, 
liVith  a  7  feet  pitch ;  the  speed  with  the  ordi- 
nary  screw  being  12*100.  The  diameter  of 
Griffiths'  screw  tried  was  only  5  feet  10  ins., 
with  which  these  results  were  obtained.  In 
the  interval  between  the  two  experiments 
the  Fairy  had  the  other  set  of  blades,  of 
6  feet  i  inches  diameter,  fitted,  which 
brought  the  diameter  to  within  two  inches 
of  the  Fairy's  own  screw. 

The  following  Table  exhibits  the  circum- 
stances and  results  of  the  second  days'  experi- 
ments  at  the  measured  mile  in  Stoke's  Bay. 
In  both  sets  of  trials,  that  is,  with  the  ordi- 
nary and  with  GriiiitJis'  screw,  the  draught 
of  water  was  T  feet  aft  and  5  f^et  forward : 
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GBIFFITHS'  PATENT  SCREW  PROPELLEB. 


WITH  THE  COMMON  SCREW. 


Trials. 


1.  With  tide  .... 

i.  Against.. .. .. 

8.  With  tide 

4.  Against 

5.  With  tide  .... 

6.  Against 


Revolu- 

tions  of 

Engines. 


Pressure 

of 
Steam. 


38i 

38i 

38 

38 

38 

38} 


lbs. 
11 
11 
11 
11 
11 
II 


Vacuum ,  Time. 
Inches,  i  min.  sec. 


26^ 


4 

4 
4 
5 
4 
5 


49 
59 
57 

3 
49 

9 


KnoU 
per  hour. 


12-456 
12-040 
12-121 
11-880 
12-456 
11-650 


Average 

knots 
per  hour. 


12-248 
12-000 


12-053 


Pitch 

of 
Screw. 


feet 
8 


Total  average  mean  speed  per  hour  in  knots  . . . . 

GRIFFITHS'  PATENT  PROPELLER. 


Trials. 


1.  With  tide 

2.  Against 

3.  With  tide  . . . . 

4.  Against 

5.  Slack  water  . . 

6.  Slack  water  . . 

7.  With  tide  .... 

8.  Against 


Revolu- 
tions of 
Engines. 

Pressure 

of 
Steam. 

Vacuum 
inches. 

lbs. 

30 

26 

30 

.— 

33| 

— 

33 

_ 

37i 

— 

37 

-^ 

4U 
42} 

* 

— 

Time, 
min.  aec. 


Knots 
per  hour. 


4 
5 
4 
5 
4 
4 
4 
5 


57 
17 
34 
28 
51 
50 
23 
11 


12-121 

11-356 

13139 

10-975 

12-371 

12-413 

13-688  \ 

11-575/ 


12-100 


Average 

knots 

per  hour. 


11-788 
12-057 
12-892 
12*681 


Total  average  mean  speed  per  hour  in  knots 12*205 


Pitch 

of 
Screw. 


feet 
10 

9 

8 

7 


Thus  it  appears  that,  when  the  screw  was 
put  at  10  feet  pitch,  the  engines  could  only 
make  80  revolutions  per  minute.  Notwith> 
standing  this  great  reduction  in  the  power 
employed,  the  mean  speed  of  the  vessel 
actually  obtained  was  1 1  *738  knots,  only  a 
quarter  of  a  knot  less  than  was  obtained 
with  the  Fairy'«  best  screw;  12100  knots, 
with  engines  running  38}  revolutions  per 
minute ;  thus  saving  in  power,  wear  and 
tear  of  machinery,  and  fuel.  When  it  was 
desired  to  increase  the  speed  of  the  vessel, 
the  pitch  of  the  new  propeller  was  dimi- 
nished, the  revolutions  of  the  engines  regu- 
larly increasing  with  every  reduction  in  the 
pitch,  and  at  7 -feet  pitch  the  engines  made 
42  revolutions  per  minute,  and  the  mean 
speed  of  the  vessel  reached  12*631  knoU 
per  hour. 

During  these  experiments  on  board  the 
Fahry  the  pitch  of  the  new  propeller  was  re- 
peatedly altered  to  test  its  effect,  and  so 
simple  is  the  arrangement  for  doing  this 
that  the  alteration  only  occupied  three  mi- 
nutes on  each  occasion.  It  will  be  seen  by 
the  Tables  that  with  the  new  propeller  the 


engineer  can  control  the  speed  of  his  en- 
gines at  pleasure  by  increasing  or  reducing 
the  pitch  of  the  screw,  so  that  in  a  fair 
wind,  by  increasing  the  pitch,  the  full 
power  of  the  engines  workmg  only  at  the 
proper  speed  may  be  exerted  in  effectively 
propelling  the  vessel,  instead  of  consuming 
fuel  for  driving  round  the  engines  (with  a 
fine  pitched  screw)  to  no  good  purpose.  In 
going  head  to  wind,  it  is  only  necessary  to 
reduce  the  pitch,  by  which  the  engines  wUl 
be  made  to  give  out  their  utmost  duty  with  a 
certainty  of  efl^ctually  propelling  the  ressel ; 
and  in  cases  where  it  is  desired  to  economiae 
fuel  as  much  as  possible,  the  pitch  of  the 
screw  may  be  increased  to  reduce  the  revo- 
lutions of  engines  to  any  extent  The  ad- 
vantage of  being  able  to  alter  the  pitch  of  a 
screw  is  certainly  very  great  So  difficult 
does  it  appear  to  be  for  even  the  most  ex- 
perienced engineers  to  determine  for  dif- 
ferent  vessels  the  correct  pitch  of  the  screws, 
that  it  is  customary  in  the  navy  to  construct 
the  second  or  spare  screw,  which  every  ves- 
sel carries,  of  a  different  pitch  to  the  other ; 
and  it  seems  to  be  quite  a  matter  of  accident 


THE  IRON  TBADE. 
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whether  one  or  the  other  is  the  hest  pitch 
for  the  ship. 

With  regard  to  the  uses  and  incidents  of 
the  central  ball  in  Griffiths'  propeller,  it  may 
be  stated  that  it  gives  additional  strength, 
and  affords  the  opportunity  of  constructing 
within  it  the  very  strong,  and  at  the  same 
time  simple  and  effective  arrangement  for 
altering  tne  pitch  and  feathering  the  blades 
parallel  to  the  shaft  when  the  ship  is  under 
canvas  only,  to  which  so  much  importance 
has  lately  been  attached  in  reference  to  the 
Australian  and  East  India  steamers.  In  the 
case  of  the  fracture  of  one  of  the  blades  of 
the  screw,  the  patent  propeller  is  readily 
repaired  by  shipping  a  new  blade  ;  but  with 
the  ordinary  screws,  which  are  cast  in  one 
piece,  the  breaking  of  any  part  is  fatal,  and 
involves  the  necessity  of  making  a  new 
casting.  Simple  as  the  difference  may  ap- 
pear, it  is  not  unimportant  in  large  vessds 
with  brass  screws,  weighing  from  8  to  10 
tons,  and  now  worth  about  200/.  per  ton. 


THE  TRADES  OF  BIRMINGHAM. 

Thb  Japan,  lamp,  jewellery,  trinket, 
screw,  and  pin  trades  are  all  in  full 
work.  The  only  drawback  in  general  busi. 
ness  during  the  present  week,  besides  that 
of  the  advance  in  the  price  of  metals,  and 
which  in  one  particular  branch  has  operated 
injuriously,  has  been  the  destruction  of  the 
extensive  manufactory  of  Mr.  J.  C.  Onions, 
the  bellowsmaker.  A  large  business  and 
most  important  export  trade  was  thus  for  a 
few  days  suspended  but  it  is  now  pretty 
nearly  resumed,  and  the  numerous  bands 
employed  by  Mr.  Onions  are,  or  in  a  few 
days  will  be,  in  full  work. 

At  a  conference  of  the  flint  glass  manufac 
turers,  held  at  the  Stock  Hotel  (according  to 
a  circular  issued  by  Messrs.  Harris  and  Son), 
it  waa  resolved  that  an  advance  of  not  less 
than  40  per  cent  should  be  made  on  the 
present  selling  prices  of  plain,  coloured,  and 
cut  glass,  widiout  reference  to  a  g^eral 
lis!  of  prices.  This  rise  is  attributed  to  the 
advances  which  have  of  late  occurred  in 
foel  and  other  materials  consumed  in  the 
manu&cture  of  glass.  It  is  peculiar  that 
the  sand,  which  forms  so  large  an  ingredient 
in  the  composition  of*  glass,  has  also  been 
advanced  in  price. 

At  the  beginning  of  the  week,  the  metal- 
dealers  issued  circulars,  announcing  another 
advance  of  2L  per  ton  in  the  price  of  tin, 
the  quotations  being  from  5L  18s.  per  cwt. 
to  7L  The  price  of  copper  also  advanced 
to  1892.  per  ton,  and  at  this  enormous  price 
orders  would  not  be  accepted,  except  for 
immediata  deKvery.  Many  of  the  '*  small 
rnasten"  have  been  obliged  to  close  their 


workshops,-  and  nearly  every  house  in  the 
brass  and  tin  trade  has  issued  circulars, 
cancelling  all  existing  orders  and  discounts. 
The  agents  of  some  of  the  Russian  mines 
have  offered  to  supply  some  of  oar  large 
consumers  on  advantageous  terms,  as  soon 
as  the  rivers  in  that  country  will  permit  of 
its  transmission.  The  important  discovery 
of  copper  at  the  Roylage  mine  in  Stafford- 
shire has  just  been  announced,  and  this, 
with  the  promised  supply  from  Russia  may, 
it  is  hoped,  check  the  ruinous  monopoly 
now  being  carried  on  in  the  trade. 

The  demand  for  Australia  is  unabated, 
and  revolvers  are  bought  up  as  fut  as  they 
can  be  turned  out  of  the  manufactories,  re- 
gardless of  price.  A  considerable  number 
of  iron  houses  are  being  prepared  for  emi- 
grants about  to  start,  and  tnere  can  be  little 
doubt,  when  landed  at  their  destination, 
they  will  give  rise  to  extensive  orders  for 
similar  habitations.  They  are  exceedingly 
light,  durable  and  commodious,  and  must 
be  of  inestimable  advantage  in  Melbourne 
and  other  places,  where  it  is  now  said  to  be 
all  but  impossible  to  procure  a  night's  lodg- 
ing under  the  shelter  of  a  house  of  any 
kind.  The  gun  trade  is  exceedingly  brisk, 
the  best  understanding  exists  between  the 
masters  and  men,  and  both  are  reaping  a 
good  harvest  from  daily  increasing  orders. 

The   railway  carriage  manufactories  are 
engaged  with  extensive  continental  and  other 
orders.    At  the  Saltley-works,  belonging  to 
Messrs.  Wright,  several  hundred  pairs  of 
hands  are  busily  employed,  and  the  greatest 
activity  prevails  at  the  extensive  works  of 
Messrs.  Brown,  Marshall,  and  Co.  This  firm 
is  at  present  executing  contracts  for  carriages 
for  railways  in   the  Braxils— chiefly  first- 
class — and  constructed  upon  an  improved 
principle.    Several  hundred  tons  weight  of 
iron-work  for  India  is  also  being  prepared 
and  forwarded  to  its  destination,  mtended 
for  the  construction  of  goods  wagons  and 
other  railway  carriages.    A  contract  for  100 
goods  wagons,    on  Henson's  patent,  has 
recently  been  entered  into  for  the  Great 
Western  Railway  Company,  who   require 
them  for  the  traffic  upon  their  new  branch 
of  railway  to  Birmingham.    Carriages  are 
also  being  made  for  the  Yalentia  Railway 
in  Spain,  and  a  large  number  of  wagons 
for  the  Midland  and  South-easte/n  Com- 
panies are  in   course  of  manufacture,  ex- 
clusive of  some  large  contracts  for  Ireland 
and  Scotland. 


THE  IRON  TRADE. 

Swih  Sti^ordshire.'-The  iron  trade  of 
South  Staffordshire  continues  very  active, 
and  the  prices  last  adopted  are  steadily 
maintained  by  the  leading  firms,  alUioogh 
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•mailer  nukert  are  sellmg  at  rtlet  aome- 
what  lower*  There  is  a  great  demand  ipt 
plalei,  ban,  and  raila.  An  aiulioritf  ta 
•uok  mAttera  atatea  that  **  the  inm-mastef t' 
books  were  never  so  liill  of  orders,  and  it  is 
imposeible  to  execute  them  aatisfiurtorily 
ibr  want  of  fiiel  and  a  sufficient  quantity  of 
kanda*  The  pig-market  is  atill  dull,  and 
speealaton  oannot  eibet  sales  aatia&etoty 
At  preaent  |>rteea  t  but  aa  the  quarter  ia  fkr 
advaneed  freeh  eontraeta  muat  be  made  by 
the  iron  manufrcturers  §or  pigs  for  the 
ensuing  quarter*" 

It  is  stated  tb«t  the  late  epeeuUtora  in  pig- 
iron,  whieh  had  tke  cflect  of  raieing  the 
market  in  ao  extraordinary  a  degree,  were 
tranaaoted  ohiefly  by  bills,  and  not  in  eash, 
and  these  bills  having  (or  about)  beeome 
due,  large  quantitiea  of  iron  are  necessarily 
thrown  upon  the  market  This  ia  among 
the  mmoura  whieh  find  circulation  in  the 
iron  dietriots.  There  are  other  reaaona  why 
the  price  of  piga  should  at  the  present  time 
have  a  tendency  downwarda.  There  is  a  dis- 
position  nianiiaated  by  aome  of  the  great 
manufiieturera  of  iron  to  hold  out  for  stiU 
further  reductions  in  the  prices  of  pigs,  and 
needy  men  are  obliged  to  give  way.  "niere 
an  many  pigs  yet  to  be  delivered  at  leaa 
than  $L  per  ton^  owing  to  eontraeta  whieh 
were  made  five  or  six  months  ago»  Nor,  it 
may  be  mentioned^  ia  the  almost  super- 
abundance  of  work  observable  in  the  con- 
taguoua  iron  diatriots  all  done  at  the  im- 
mense pioftta  aome  imagine.  Mr.  Bllia 
discloacdthe  fact  at  the  meeting  of  the  Mid. 
land  Bailway  Company  at  Derby,  that  the 
Dinetors  had  contracted  for  laying  down 
heavier  raiU  upon  their  entire  line*  not  at 
the  preeent  advaneed  price  (say,  in  so  heavy 
a  contract,  lOk  10a.  or  11/.  lis.),  but  at  the 
rate  of  61,  10s.  per  Ion.  There  are  many 
other  atmilar  old  contracts,  but  not  to  the 
same  extent,  in  course  of  execution  in  these 
iistriclai  aa  well  as  ia  Wales  and  Scot. 
kod. 

BUiMgm  Pig  Irmt'-mtrkBt'-OiatgoWf  PH, 
20.<--Our  pig  iron -market  ha»  been  inac- 
tive  during  the  past  week,  and  the  business 
ckieiy  coufined  to  sales  for  shipment  and 
coofiumptioD.  On  Monday  an  attempt  was 
made  to  force  up  prices,  with  little  auecesa, 
for  although  67s.  to  67a  6d.  cash  for  war- 
rants  was  raachad,  the  price  immediately 
deelioed  without  much  iron  changing  handa, 
and  to-day  the  quotationa  are  those  of  kat 
Saturday — viz.,  warrants,  55s.  eaah  t  Ko^  1 
gmb.,  55s.  6d.;  No.  1,  Gartsherrie,  568. 6d., 
against  bill  of  lading. 

America.'^By  the  Tima*  letter  from  San 
Francisco,  dated  on  the  15th  of  January, 
we  learn  that  the  eurreut  prices  of  boiler- 
plates W4B  4ic.  to  5e.  per  Id.,  bar.iron  4  o. 
to  iAe.  per  lb.,  and  pig.iron  3^0^  to  28o. 
porlV 


IN8TITUTI0K    OF  CIVIL 
ENGINEERS. 

The  ordinary  weekly  meeting  of  the  In* 
stitution  was  held  on  Tuesday  evening  laat, 
James  Meadows  Bcndelf  Esq.,  President,  in 
the  chair.  The  Paper  read  waa  *'  On  the 
Increased  Strength  of  Caeulron,  produced 
by  the  use  of  Improved  Coke."  By  Mr. 
W.  Fairbalm,  M.  Ipst.  C.  E. 

The  Paper  commenced  with  a  communi- 
cation trom  Mr.  Crace^Calvert,  on  the  sub^^ 
ject  of  an  improved  system  of  depriving  the 
fuel,  whether  used  in  blast  furnaces^  ox  in 
re*meltiDg  cupolas,  of  the  deleterioua  sub* 
stances,  b^  which  the  Quality  of  the  iron 
was  deteriorated  (  or  or  the  adaptation  of 
the  mtem  to  bUst  fumacea,  wnen  uaiug 
coal  for  smeUing  Iron  ores. 

The  object  waa  chiefly  to  point  out  what 
were  believed  to  be  the  causes  of  the  infe- 
riority of  iron,  in  many  works,  sj^art  from 
the  varying  qualities  of  the  ores. 

These  were  stated  to  be  the  introduction 
and  application  of  the  hot  blast,  which  had 
enabled  the  iron-master  to  reduce  into  cast 
and  malleable  iron  a  very  large  per  ceiUa^e 
of  cinders,  slag,  and  other  impurities,  con- 
taining large  proportjone  of  aitieale  of  iron, 
sulphur,   and    pho8phorus»  all   of  whieh 
tended  to  destroy  the  tenacity  of  tke  m^tal^ 
and  to  render  it  either  '*rtd  short"  or 
*'eold  short" — and    also,  when  auflieieut 
attention  was  not  devoted,  by  those  who 
were  entruBted  with    the    regulation  and 
charging    of  the  blast   furnaces,   to   tho 
chemical  composition  of  the  irenatoae,  by 
which  the  relative  Apportions  of  the  flux 
and  fuel  employed  in  ita  reduction  should 
be  regulated  (*  the  chemical  composition  of 
the  limestone  or  the  coal  not  beiag  auA- 
ciently  known,  theae  materials  often  vary- 
ing in  quality  as  much  aa  the  ironstone 
itself— the  iron  smelter  waa  unable  to  tell, 
with  certainty,  the  quality  of  iron  which 
his    ftumace    would    produce  i     and    in- 
stances had  occurred  where  a  siliooous  om 
had  been  used  for  three  or  four  hours  aue- 
cesttvclv,  and  then  at  onee  It  had  been 
nplaced  by  an  alummoua  and  sometimes  by 
a  calcareous  ironstone^  without  fiie  change 
being  made  in  the  proportions  of  limeatone, 
or  coal,  which  was  evidently  required  by 
the  diffisrent  qnalitiea  of  those  oree. 

The  following  analysis  exhibite<f  the 
different  quantities  of  silieiura  Oclatiag  tm 
cast4ron  i 


White 
Crude. 


Monk< 


Colt. 


land.  1  ness. 


Eglin- 
ton. 


DalmeU 
Ifington. 


0*18 


I'H       21(9       5*13 


4-49 
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Tbi  liJ«rkNiB  Actloa  irliloh  an-  Impure 
fael  Ittd  upon  the  <)«ftlity  of  the  iron,  wes 
patUeularl^r  elluded  to }  and  the  necessity 
of  reMotfttg  the  Bttlphur  iirMii  the  eoal  or 
tfofce  when  employed  in  the  hiaet  fttrnaeei, 
belbrt  it  co«ild  he  knpsrted  to  the  csst-lroti 
during  the  pMoess  of  smelting,  was  strongly 
tnforeed.  The  dUlerenoe  In  the  quality  of 
iMn  ehietted  ^Mi  eeel,  snd  hy  the  spplies- 
tion  of  •  proeete  whieh  had  heen  recently 
folrodueed  hy  Mr.  Cnce  O&lTert,  of  Man- 
Dhestefi  (Mmpsfod  with  iron  smelted  in  the 

The  fbliowing  Table  showed  the  improved 
chloride  of  sodium  itt  the  blast  iiirnace  (  by 
diminished  t 


ordiiiary  way,  waa  eKhihItid  in  the  following 
analysis  t 

PKOPOftTIONS  OF   SUfcPBUR. 


Bglinton 
Pig  Iron. 

Melted  in  the 

Cupola  with 

ordioMry  Coke» 

Melted  wiUi 

improved 

Coke. 

0*336 

0«81 

0*101 

quality  of  iron,  after  die  application  of  the 
which  the  proportion  of  sulphur  had  been 


Monkiainl 
withoat  Chloridsk 


Monkland 
with  Chlorid*. 


DalmeUington 
without  Chloride. 


Dalniellington 
with  Chloride, 


Vv90 


0^150 


0-956 


0-218 


And  th£  inirreased  bearing  weight  ot  1-inch  bars,  cast  from  these  irons: 


Tbe^o  inmrovements  were  described  to 
have  b^en  e&ctea«  at  #  very  small  cost,  by 
the  following  simple  prooess.  K  the  blast 
furnace  was  workea  entirely  with  coal, 
chloride  of  sodium  was  a4ded,  with  each 
ch#xg&  Ia  proportion  to  the  quality  of  the 
ore  ani  flux  employed ;  but  a  better  result 
was  produce^  if  th^  coal  was  previously 
converted  into  coVc^  and  an  excess  of  the 
chloride  waa  used  m  its  preparation^  in 
order  to  act  on  the  sulphui  of  tne  coal,  and 
of  the  ore,  should  any  t>e  found  therein; 
and  A  greater  improvement  was  manifested, 
in  the  quality  of  the  iron,  when  only  coke 
so  prepared  waa  used  in  the  blast  ftirnaee. 

The  cok^,  S9  purified,  emitted  no  sul. 
pli^irons  lunges,  when  talpen  out  of  the  coke*> 
oTen,  nor,  when  extinguished  with  water^ 
did  it  glvA  off  tb<e  unpleasant  odour  of  sul- 
phuretted l^rdrogen,  nor  was  there  any  sul- 
phurous  acid  gas  liberated,  during  the 
operation  of  amdting  iron  in  the  cupola,  or 
in  raising  At^am  in  th^  locomotive  boiler, 
hy  eoke  lo  prepared;  and  it  was  stated, 
tW  tba»0  imniid  advantagts  were  gained, 
In  aoBM  oasey,  at  an  additional  cost  of  only 
Aae  penny  per  ton  of  fuel. 

The  eiMimical  action  of  the  chloride  of 
eodium  was  thus  depcribed :  When  coal  waa 
first  aulgected  to  heat,  in  a  coke-oven,  the 
bisulphuf  et  of  iron,  contained  in  the  coal, 
was  decomposed  i^to  sulphur — which  latter 
WM  dwtiUij^  or  b»f»ed  i  M>d  aUo  into 


proto-Bulphuret  of  iron,  which  remained  itx 
the  mass,  and  was  acted  upon  by  the  chlo- 
ride ot  8odium>  as  it  was  yolatuized  at  » 
red  heat;  thus  chloride  of  iron  and  proto* 
sulphuret  of  sodium  were  produced*  Then 
a  second  chemic^  re-action  ensued  t  the 
proto-ehloride  of  iron  was  decomposed  into 
a  sub-per-chloride  of  iron,  and  the  chlorine 
gas,  thus  liberated,  reacted  on  the  sulphuret 
of  sodium,  giving  rise  to  ehloride  of  sodium, 
and  to  chloride  of  sulphur,  which  latter  was 
disengaged — so  that  tne  prepared  coke  con- 
tained less  sulphur  than  the  ordinary  coke ; 
but  ndmftUng  even  that  a  small  portion 
remained,  it  would  be  in  the  stAte  of  sul- 
phuret of  sodium,  which  would  not  yield 
any  of  its  sulphur,  during  combustion,  but 
passed  into  the  cinders  of  the  Mast  fumaoe, 
or  of  the  eupokt  and  into  the  ashee  of  the 
fire-box  in  the  loeomotive,  thus  prevent- 
ing the  ii^urious  effects  of  the  sulphur  on 
the  ftre-bars  and  the  copper  of  ^e  nre-box, 
and  on  the  brass  tubes  of  the  boiler  of  the 
locomotive  I  and  thesulj^ur,  thusixed,  did 
not  enter  into  combination  with  the  iron, 
preventing  crystallization  during  the  pro- 
cess of  smelting,  and  giving  greater  tenacity 
and  eloeenees  of  texture  both  to  the  oast 
and  to  the  maHeable  iron. 

The  second  part  of  the  Paper  g«ve  the 
results  of  a  series  of  experiments,  whieh 
had  been  made  by  Mn  Fatrboirn,  npoA 
trial-barf  one  inoh  square,  cae'i  from  iron 
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melted  in  the  cupolA,  with  coke,  prepared 
by  the  process  of  Mr.  Crace-Calvert,  and 
exhibited  specimens  of  the  iron  so  pre- 
pared, when  the  closeness  of  texture  and 
the  absence  of  the  "honey-comb"  appear- 
ance,  prevailing  in  the  iron  east  with  the 
ordinary  coke,  was  clearly  demonstrated. 
The  mode  of  experimenting  was  described, 
and  the  results  were  giyen  very  elaborately, 
and  it  was  shown  that  the  average  increase 
of  strength  was  from  10  to  20  per  cent. 

Taking  the  mean  of  the  whole  experi- 
ments, the  following  conclusions  were  ar- 
rived at : 

lbs. 

The  mean  breaking  weight  of 
the  bars  per  square  inch, 
melted  with  the  improved 
coke,  was      .        .        .        .   S15*5 

Ditto  ditto  with  ordinary  coke.   427*0 

-88-5 

in  favour  of  the  castings  produced  from  the 
improved  coke,  or  in  the  ratio  of  5  :  4. 

The  experiments  on  the  bars  smelted 
with  the  improved  coke,  indicated  iron  of  a 
high  order  as  to  strength,  and  might  be 
considered  equal  to  the  strongest  cold  blast 
iron ;  the  metal  appeared  to  have  run  ex- 
ceedingly close,  and  exhibited  a  compact 
granulated  structure,  with  a  light  grey 
colour. 

The  following  Paper  was  announced  to 
be  read  at  the  meeting  of  Tuesday,  March 
8th,  **  Experimental  Investigation  of  the 
Principles  of  Locomotive  Boilers,"  by  Mr. 
D.  K.  Clarke  (Edinburgh). 


Tke  Enghteer  and  Maehmitis'  Drawmg^book  s 

a  cotnpleU  Ccuru  rf  TnttruciUm  far   t)ie 

Praetieal  Engineer,  on    the   hasii  rf  the 

Workt  rf  M.  he  BUmc  and  MM,  Armen- 

gaud.    Blaokie  and  Son. 

Bt  the  mechanical  and  engineering  pro- 
fession, which  has  derived  so  much  benefit 
frt>m  the  excellent  publications  of  the 
Messrs.  Blackie,  the  value  of  this  treatise 
on  mechanical  drawing  will  be  readily 
appreciated.  The  entire  work  having  ad- 
vanced fiur  towards  its  completion  during 
several  years  of  preparation,  the  first  part 
has  at  length  made  its  appearance,  and 
cannot  fail  of  realising  the  expectations  of 

those  who  knew  it  to  be  in  the  press.  As 
indicated  in  the  title-page,  the  work  is  based 
upon  those  of  M.  Le  ^anc  and  the  MM. 
Ajrmengaud,  which  have  attained  a  deserved 
reputation  in  Fnnoe  for  their  judicious 


selection  of  subjects  of  illustration,   and 
their  equally   judicious    arrangement,   by 
which  an  easy  gradation  of  study  is  attained. 
The  excellenoe  of  these  works  for  the  pur- 
poses of  instruction  cannot  be  more  highly 
attested  than  by  the  fiutt  that  they  have 
been  made  the  basis  of  a  course  of  instruc- 
tion by  men  of  great  knowledge,  and  un- 
doubtedly extensive  experience  of  the  sub- 
ject, in  this  country ;  not  only  by  the  editor 
of  the  work  before  us,  but  by  that  of  another 
publication,  of  which  we  lately  took  notice 
in  the  Mechanics*  Magazine,  and  which  was, 
to  some  extent,  a  translation  of  the  French. 
Though  quite  concurring  in  the  value  of* 
the  originals,  and  admitting  generally  the 
superior    character  of   French    books  on 
sciences  intended  for  study,  we  must   be 
permitted  to  express   our  surprise,  that  a 
work  on  the  same  scale,   embracing   the 
entire  circle  of  the  fraphio  art,  should  not 
be  originated  by  En^shmen,  in  the  English 
language,  and  illustrated  by  examples  from 
English  sources.    Of  all  countries  in  the 
world,  England  is  the  one  in  which  the 
greatest  demand  exists  for  the  skill  o£  the 
draughtsman ;  England  is  the  one  in  which 
that  skill  is  directed  to  the  representation  of 
the  greatest  variety  of  subjects ;  and  Eng- 
land is  the  one  in  which  mechanical  drawing 
is  most  successfully  cultivated.    So  happy 
a  conjuncture  of  circumstances   for   pro- 
ducing  a  great  work  of  instruction  on  this 
subject,  would  induce  the  idea,  that  our  own 
literature  would,  at  the  present  day,  usher 
one  into  the  world.    This  has  not  been  the 
case  so  far ;  but  in  a  practical  point  of  view, 
considering    how    eminently    useful    the 
works  of  French  writers  are  for  directing 
the  study  of  design-drawing,  we  are  quite 
ready  to  allow  our  national  pride  to  g^ve  way 
to  expediency,  and  freely  take,  and  freely 
acknowledge  the  means  which  our  conti- 
nental neighbours  have  placed  at  our  dia- 
posal. 

The  .plan  of  the  "Engineer  and  Ma- 
chinists'  Drawing-book"  is  extremely  sim- 
ple, and  carried  out  with  great  ability  and 
judgment.  Its  general  object  is  to  teach 
the  method  of  representing  machinery 
with  effect  and  truth,  to  point  out  the 
methods  by  which  their  most  complicated 
parts  can  be  constructed  geometrically, 
and  finished  artistically,  and  to  facili- 
tate the  comprehension  of  figure  of  all 
kinds,  when  placed  in  positions  not  readily 
described.  To  begin  at  the  beginning 
of  the  subject, — ^there  is  an  introduction 
devoted  to  the  construction  and  use  of 
drawing  instruments,  with  a  substantial 
grounding  in  the  principal  geometrical  theo- 
rems and  problems  which  are  of  most  fre- 
quent application  in  practice.  This  elemen- 
tary instruction,  so  to  speak,  includes  the  ex- 
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planation  of  the  most  modem  and  improved 
mathematical  instrmnents,  with  exercises 
upon  them,  and  accompanied  with  useful  re- 
marks on  drawing  and  drawing  instrumenta. 
An  abundance  of  examples  is  given  exhibit- 
ing the  projection,  or  outline  delineation  of 
soUds,  and  illustrating  the  method  of  work- 
ing and  setting  out  by  centre  lines.  Ele- 
mentary subjects  in  variety  are  also  illus- 
trated, accompanied  with  copious  and  clear 
instructions  for  drawing  eccentric  cams, 
toothed  wheels,  and  other  gearing.  Com- 
plex machinery  depending  upon  continuous 
or  reciprocating  motion,  follows  in  its  pro- 
per order,  as  a  sequel  to  the  foregoing  in- 
struction  upon  details.  One  section  is  de- 
voted exclusively  to  hand-sketches  taken 
from  actual  machinery,  of  which  some  ex- 
amples are  given,  to  show  the  method  of 
making  finiued  drawings  from  them.  The 
true  projection  of  shadows,  and  general 
shading,  and  also  a  comprehensive  course 
of  instruction  in  the  highly  important  sub- 
ject of  perspective,  are  included  in  this 
comprehensive  treatise. 

The  engravings  are  exceedingly  nume- 
rous, and  are  beautifully  execut^  on  steel. 
Those  in  the  part  before  us  contain  exam- 
ples of  the  orthographic  projection  of  py- 
ramids and  prisms,  the  projection  of  a  sin- 
gle-threaded triangular  screw,  and  of  a  bevel 
wheel,  and  also,  as  the  first  of  a  series  of 
examples  of  machinery,  a  fine  engraving, 
on  a  large  scale,  of  a6-horse  high-pressure- 
engine.  The  letter-press  gives  the  descrip- 
tion of  the  uses  and  geometrical  principles 
of  construction  of  the  drawing  instruments, 
with  ample  instructions  for  practice.  The 
work  is  to  be  completed  in  about  fourteen 
parts,  each  of  which  will  contain  four  and 
five  plates  alternately.  For  the  number 
and  judicious  selection  of  its  examples,  we 
have  great  pleasure  in  recommending  it  to 
our  mechanical  readers. 


A  Smmmary  rf  the  Law  of  Patents,  and  qf 
SxieneUm  of  Paiente  ;  mth  Forme,  and  all 
the  Statutes.  By  Charles  Wordsworth, 
Esq.,  Barrister-at-law.  W.  C.  Benning 
and  Co. 

N£XT  in  importance  to  a  simplified 
patent-law  is  certainly  a  simplified  state- 
ment of  its  nature  and  practice,  exhibiting 
concisely,  yet  clearly,  the  history  of  the 
subject,  and  gradually  tracing  the  changes 
which  have  in  the  lapse  of  time  brought  to 
our  courts  of  law  the  settlement  of  questions 
of  monopoly  which  once  was  vested  wholly 
in  the  pren^ative  of  the  crown.    The  true 


principle  of  these  grants  is  in  this  way  made 
more  plain  than  it  possibly  could  be  from 
mere  reference  to  stereotjrped  forms  of  pro- 
ceeding, and  the  patentee  is  better  enabled 

to  comply  with  the  most  rigorous  require- 
ments  of  the  law,  in  explaining  his  inven- 
tion and  defining  his  rights.  At  the  present 
time,  when  the  Patent  Law  Amendment  Act 
of  last  Session  has  given  so  great  an  impetus 
to  invention  and  experiment  in  every  one 
of  our  manufactures  and  processes,  a 
book  of  this  kind  is  more  called  for  than 
ever.  Since  that  long-desired  statute  came 
into  force,  on  the  Ist  of  October  last, 
no  fewer  than  1,700  provisional  protections 
have  been  obtained ;  and,  judging  from  the 
indications  which  present  themselves  on 
all  sides  of  the  activity  of  the  inventive 
faculty,  it  is  highly  probable  that  still  more 
rapid  additions  will  be  made  to  our  register. 
Greater  precision,  therefore,  as  a  general 
rule,  is  now  necessary  in  the  preparation  of 
patent  documents ;  for  without  it  there  will 
be  nothing  but  a  conflict  of  claims  and  of 
interests. 

Those  who  have  had  the  experience  of  a 
patent  office,  will  readily  bear  witness  to 
the  extreme  convenience  to  patentees  of 
such   a  popular   exposition  of  the  law  of 
patents  as  we  have  now  before  us.    Ques- 
tions   constantly    arising    in    the   minds 
of    intending    patentees    are    here    found 
simply  answered.    The  possibility  of  ob- 
taining  a  patent  for  a  given  invention,  the 
extent  to  which  the  specification  should  de- 
scribe the  method  patented,  the  mutual  rela- 
tion of  the  title  and  the  snecification,  the 
claims  and  disclaimers  which  should  be  set 
forth — these  and  a  host  of  details  of  minor 
importance,  which  add  to  the  anxiety  of  the 
patentee,  and  not  unfrequently  entail  failure 
upon  his  undertaking — are  motives  which 
he  should  understand  at  once  individually. 
And  in  relation  to  the  entire  business  of 
suing  out  his  patent,  the  arrangement  of 
Mr.  Wordsworth's  excellent  summary  of  the 
Patent  Law  is  admirably  calculated  to  put 
the  reader  in  fUll  possession  of  the  entire 
subject,  at  the  expense  of  an  hour  or  two*a 
careful    reading.    It    commences   with    a 
brief  but  accurate  retrospect,  extending  to 
the  period  when  the  practice  of  granting 
monopolies   for  inventions  first  presents  a 
distinct   origin,  and   bringing   the  reader 
up  to  the  present  state  of  the  subject,  as 
depending  upon  the  recent  statutes,  and  the 
course  of  modem  decisions.    In  the  sub- 
sequent sections,  the  business  of  obtain- 
ing, defending,  impeaching,  and  extending 
letters  patent,  and  the  numerous  matters 
incidental  to  each  of  these  subdivisions  of 
the  law  of  patents,  are  developed  in  their 
natural  order  of  succession.    First  of  all. 
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we  hire  a  ftiU  esplaiifttion  of  what  persons 
may  obtain  a  patent,  and  of  the  aubjecta  for 
which  one  may  be  obtained.  The  latter 
point,  especiallyi  is  one  of  great  import- 
ance, with  reference  to  whiA  fatal  mis- 
apprehensions very  commonly  eitist  A 
number  of  authorities  are  collected  to 
illustrate  this  section ,  which  is  one  of  the 
most  Taluable  in  the  book.  Following  the 
subject  farther,  we  come  next  to  the 
method  of  obtaining  a  patent,  erery  step  of 
which  Is  clearly  laid  down,  and  every 
eaution  given  which  the  present  state  of  the 
law  suggests.  The  next  section  includes 
the  form  and  operation  of  patent-licenses ; 
after  which  comes  the  important  business 
of  preparing  the  speeiftcation.      To  this 

5 art  of  the  subject  the  author  has  properly 
evoted  a  very  great  deal  of  attention ;  and 
he  has  succeeded  in  presenting  it  in  a 
form  which,  while  it  is  not  rendered  defec- 
tive by  the  unnecessary  use  of  technical 
expressions,  appears  to  have  omitted  no- 
thing of  practical  importance,  and  leaves 
little  to  be  desired  by  intending  paten- 
tees, and  those  who  are  professionally  con- 
cerned for  them.  In  the  remaining  sec- 
tions the  general  subject  is  carefully  treated 
in  detail.  Disclaimers,  caveats,  infringe- 
ments, costs,  injunctions,  the  avoiding  of 
letters  patent  by  scire  facias,  the  registra- 
tion of  patents  and  of  proprietors,  and  the 
prolongation  and  confirmation  of  patents, 
are  ftiUy  gone  into  in  a  convenient  arrange- 
ment under  sections. 

A  very  great  number  of  cases,  the 
references  to  which  are  atated,  are  given  as 
contents  in  each  section,  which  show  at 
once  the  practical  value  of  the  book,  and 
the  -research  which  has  been  employed  in 
producing  it.  An  Appendix,  containing  all 
the  important  statutes,  and  a  collection  of 
forms,  completes  the  work,  which  on  all 
these  accounts  must  prove  of  the  greatest 
service  to  every  person  concerned  in  the 
preparation,  working,  or  conducting  of 
patents. 

THE  COTTON  MANUFACTURE. 

The  concluding  Lecture  of  the  series 
**  On  the  History^  Trade,  and  Manufacture 
of  Cotton,"  was  delivered  by  Mr.  Frederick 
Warren,  at  the  Society  of  Arts,  on  Thurs* 
day  evening  laat.  Having  in  the  pre- 
ceding lectures  explained  the  nature  of  the 
plant  from  which  the  fibre  was  obtained, 
the  mode  of  treating  the  fibre,  and  of  pro- 
ducing from  it  cotton  cloth,  Mr.  Warren 
now  proceeded  to  describe  the  manner  of 
bleaching  the  (kbric,  so  as  to  render  it  fit 
for  the  <merations  of  the  calico-dyer  and 
printer.  The  old  plan  of  bleaching  con- 
•iated  in  aubmitting  the  cloth  to  the  action 


of  water  filtered  through  wood-ash,   and 
afterwards  exposing  it  to  the  atmosphere. 
This  was  a  tedious  process,  and  occupied 
many  months.    Seheele  having  discovered 
the  power  of  chlorine,  Bcrthollet,  a  French 
chemist,  made  a  number  of  experiments, 
and  aseertained    that    it    was   capable  of 
abstracting  the  impurities  of,  and  depriving 
the  cotton  eloth  of  its  colouring  matter. 
The  first  practical  application  was  made  by 
a  Mr.  MaeOregor,  of  Glasgow,  who  used 
chlorine    in    conjunction    with    sulphuric 
acid.    This,  however,  produced  so  onensive 
an   effluvium,  that  ehemists  continued  to 
experiment,  until  it  was  found  that    by 
mixing  lime  with  oxy-murlatic   acid,  the 
objectionable  smell  was  removed.    These 
improvements    had   reduced    the    cost  of 
bleaching  from  fourpence  a  yard  to  three- 
halfpence,  or  one  penny  three  farthings  a 
piece  of  80  yards.    After  the  material  had 
neen  thoroughly  bleached,    it  had  to  be 
prepared  for  receiving  the  colouring  mat- 
ter, which  consisted  in  the  application  of  a 
peculiar  kind  of  mordant,  according  to  the 
colour  required;    and    this    entering  the 
fibres  of  tihe  cotton  cloth,  rendered  it  sus- 
ceptible of  the  action  of  another  chemical, 
which,  though  colourless  in  itself,  produced, 
by  combination  with  the  mordant,  the  exact 
shade    required.     Whilst    explaining    the 
process,  Mr.  Warren  performed  the  whole 
of  the  operations  described,  thus  rendering 
the  efibets  he  had  alluded  to  visible  to  the 
meeting.    The  old  plan  of  laying  on  the 
colours  by  hand,  the  subfititution  first  of 
wood  blocks,  then  of  combining  with  the 
wood  metal  points   and  lines,   so    as    to 
increase  the  fineness   of  the  work;     and 
now  of  the  copper  cylinder  printing  ma- 
chine were  next  enumerated,  and  the  mode 
in  which  the  pattern  was  impressed  on  the 
cylinder  was  very  lucidly  explained.     The 
last  improvement  in  block  printing   was 
burning  out  the  pattern,  previously  drawn 
on  a  wood   block,   with   fine  points,   and 
then  pouring  soft  metal  into  the  matrix  so 
formed,  the    body  of  the    pattern  being 
afterwards  filled   in    with   felt,  which,   by 
readily  absorbing  and  delivering  the  colour, 
gave  a  greater  depth,  precision,  and  even- 
ness to  the  design. 

On  the  mornings  of  Tuesday  and  Friday 
a  number  of  the  scholars  and  pupils  of 
King's  College,  accompanied  Tby  their 
masters,  visited  the  Society  of  Arts,  to 
receive  from  Mr.  Warren  an  explanation 
of  his  machinery  illustrative  of  the  cotton 
manufacture,  and  an  account  of  the  pro- 
cesses Involved  in  dyeing  and  calico  print- 
ing, with  all  whieh  they  appeared  highly 
gratified. 
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INGENIOUS  MODE  OF  COLLECT. 
ING  ICE. 

We  were  pleased  the  other  day  at  wit- 
newing  an  ingenioui  aad  novel  application 
of  an  old  and  well-known  principle  in  some 
pleasure-grounds  at  Matlock  Bath,  and 
think  the  plan  might  be  usefully  imitated 
in  some  situations  where  ice  is  desirable-* 
a  fall  of  water  attainable-^but  ponds  and. 
reservoirs  at  an  inconvenient  distance.  It 
is  well  known  that  when  the  thermometer 
is  at  or  below  32^  on  freeiing,  that,  espe- 
oially  with  a  brisk  wind,  a  fine  jet  of  water, 
forced  by  pressure  through  a  small  punc- 
tured aperture  into  tine  spray,  falls  to  the 
ground  in  the  form  of  powdered  ice.  An 
accidental  leakage  in  a  water-pipe,  a  few 
years  since,  drew  the  attention  of  the  gar- 
dener at  the  pleaaure-grounds  named,  to 
the  fact  that  a  considerable  quantity  of  ice 
had  collected  from  the  one  small  fracture 
in  the  ooune  of  a  fingle  night,  and  the 
following  day  he  improved  on  the  hint  by 
suspending  a  leaden  pipe  at  a  height  of 
nine  or  (en  feet  from  tne  grass,  in  the  ojf^a 
air,  in  a  northwardly  aspect,  the  pipe  being 
filled  with  water  from  a  head  considerably 
higher,  and  punctured  with  holes  made  with 
a  fine  awl  blade.  The  result  was  as  antiei. 
pated,  ice  formed  continuously  and  rapidly, 
and,  ihe  frost  eooUnuing  a  ftw  days,  crow. 
bars  were  required  to  remove  the  blocks 
which  had  accumulated  on  the  grass  i  and 
every  busk,  shrub,  or  other  substance  within 
the  reftsb  of  the  showers  of  spray  was  coated 
in  the  moat  (antastic,  beautiftU,  and  gro* 
teaque  forms*  Ice  is  freely  used  tlurough 
the  summer  by  the  gentleman  owning  the 
grounds;  and  although  there  is  no  sheet 
of  water  that  will  freeze  within  a  moderate 
distance,  stiU,  if  any  frost  happens  in  the 
course  of  a  winter,  there  is  nothing  but 
aeising  the  right  moment  required  to  fill 
the  icehonae  with  solid  and  durable  Ue.«-«' 
Jkrhy  Courier, 

M'FAKLANE'S  GOLD-WASHER. 

The  following  method  of  separating  gold 
from  the  tUbri$  and  other  foreign  matters 
asaooiated  with  it  in  its  native  state,  haa 
been  eonununioated  to  us  by  Mr.  Peter 
M'Farlane,  of  Comrie,  Perthshire.  Aa  it 
appears  to  be  extremely  simple,  and  emi. 
nently  adapted  for  many  situations  in  the 
auriferous  districts  of  Australia  and  Cali- 
fornia, if  not  aa  a  final,  at  any  rate  aa  a 
preliminary  process,  we  give  the  following 
description  of  it.  It  will  be  seen  that  in 
coomion  with  other  plans  for  a  similar  pur- 
pose, it  proceeds  upon  the well-knownprin* 
eiple,  that  when  small  bodies  of  difierent 
specific  grarities  ajre  thrown  into  a  fluid. 


the  heavier  ones  descend  the  most  rapidly, 
and  reach  the  bottom  first.  In  devising 
this  process,  the  inventor  has  applied  that 
principle  with  great  ingenuity,  and  pro« 
bably  it  would  be  found  in  practice  with 
great  success. 

The  apparatus  consists  of  a  tank  14  or  15 
feet  deep,  and  of  any  convenient  width, 
which  is  filled  with  water.  By  means  of 
small  horizontal  slits  in  one  pair  of  oppo- 
site sides  of  the  tank,  and  corresponding 
grooves  in  the  other,  two  sheets  of  iron 
can  be  introduced  or  withdrawn  till  they 
rest  in  the  middle  on  a  moveable  cross-bar. 
There  is  a  false  bottom  exactly  fitting  the 
tank,  which  can  be  let  down  by  means  of 
ropes  till  it  rests  upon  the  true  bottom. 
The  moveable  bottom  is  perforated  like  a 
sieve,  so  that  the  water  flows  freely  in  either 
direction  through  it  It  has  also  low  up- 
right sides,  capable  of  sliding  down  the 
tank.  When  this  false  bottom  is  lowered 
into  the  tank,  and  the  mouth  of  the  vessel 
shut  by  pushing  in  the  iron  sheets,  a  layer 
of  the  diMs  is  spread  over  the  lid  or  cover, 
which  in  that  position  they  form,  and  then 
the  sheets  are  instantly  withdrawn.  The 
dibrit  then  fall  immediately  into  the  water, 
and  their  particles  sink  in  the  order  of  gra- 
vity  to  the  fklse  bottom.  This  bottom  is 
then  raised,  taken  out  of  the  tank,  and 
covered  with  the  two  sheets  that  had  Utely 
formed  the  tank-cover.  It  is  then  inverted 
and  lifted  off  the  cover,  when  the  gold  will 
be  exposed  on  the  now  upper  surface  of  the 
dShris. 

SINGULAR  DISCOVERY  IN  THE 

PRODUCTION  OF  SILK. 

It  has  long  been  known  to  physiologists 
that  certain  colounng  matters,  if  admini- 
stered to  animals  along  with  their  food,  pos- 
sesaed  the  property  of  entering  into  die  sys- 
tem and  tinging  the  bones.  In  this  way 
the  bones  of  swine  have  been  tinged  purple 
by  madder,  and  instances  are  on  record  of 
other  animals  being  similarly  affected.  No 
attempt,  however,  was  made  to  turn  this 
discovery  to  account  until  lately,  when 
Mons.  Roulin  speculated  on  what  might  be 
the  consequences  of  administering  coloured 
articles  of  food  to  silkworms  just  before 
spinning  their  cocoons.  His  first  experi- 
ments  were  conducted  with  indigo,  which 
he  mixed  in  certain  proportions  with  the 
mulberry-leaves  serving  the  worms  for  food. 
The  result  of  this  treatment  was  successful 
— ^he  obtained  blue  cocoons.  Prosecuting 
still  further  his  experiments,  he  sought  a 
red  colouring  matter,  capable  of  being 
eaten  by  the  silkworms  without  injury.  He 
had  some  diflleulty  to  find  such  a  colouring 
matter  at  first,  but  eventually  alighted  on 
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the  Bignotua  chica.  Small  portions  of  this 
plant  having  been  added  to  the  mulberry- 
leaves,  the  silkworms  consumed  the  mix- 
ture, and  produced  red-coloured  silk.  In 
this  manner  the  experimentalist,  who  is  still 
prosecuting  his  researches,  hopes  to  obtain 
sUk  secreted  by  the  worm  of  many  other 
colours. 

SPECIFICATIONS  OF  ENGLISH  PA- 
TENTS ENROLLED  DURING  THE 
WEEK  ENDING  MARCH  4,  1858. 

Charles  Butler  Clouoh,  of  Tyddyn 
Mold,  Flint,  gentleman,  J.P.  For  certain 
improvetnents  •«  machinery  or  apparatus  ap~ 
pUeabU  to  the  purposes  rf  brushing  and  clean- 
ing.   Patent  dated  August  19, 1852. 

The  patentee  describes  and  claims — 

1.  An  arrangement  of  apparatus  for 
brushing  and  cleaning  boots  and  shoes  and 
metallic  or  other  articles.  This  consists 
simply  of  a  rotating  brush  driven  by  a  cord 
passing  over  a  pulley,  which  is  turned  by  a 
winch-handle. 

2.  An  arrangement  for  applying  colour, 
varnish,  paint,  &c.,  to  the  surface  of  paper 
and  various  fabrics.  This  consists  of  a 
brush  routing  in  a  colour  trough,  and  a 
roller,  against  which  the  fabric  operated  on 

is  held. 

8.  The  application  of  India-rubber  or 
other  elastic  material  for  forming  the  backs 
of  the  brushes,  and  for  constructing  the 
rollers  used  as  above. 

Samuel  Nichols,  of  Coldham-street, 
Nottingham,  mechanic,  Johk  Liyeset,  of 
New  Lenton,  draughtsman,  and  Edward 
Wrouohton,  of  New  Lenton,  mechanic. 
For  improvements  in  the  manufacture  t^  textile 
fabrics  and  in  maeltinery  for  producing  such 
fabrics.    Patent  dated  August  19,  1852. 

James  Lowe,  of  Charlotte-place,  Upper 
Grange-road,  Bermondsey,  mechanic,  and 
Thomas  Eyre  Wyche,  of  George-street, 
Mansion-house,  London,  gentleman.  For 
improvements  in  propelling  vessels.  Patent 
dated  August  19,  1852. 

This  invention  consists  of  a  novel  con- 
struction of  propeller  on  the  screw  princi- 
pie.  The  blades  of  this  propeller,  which 
may  be  two  or  in  any  other  convenient 
number,  instead  of  being  portions  of  a 
screw  are  each  composed  of  concave^  and 
convex  surfaces,  and  are,  in  fact,  twisted 
planes ;  their  extreme  outer  edge  does  not, 
however,  deviate  fVom  a  straight  line.  They 
are  cast  in  one,  with  or  affixed  to  an  •val 
•  boss,  which  is  preferred  to  any  other  form, 
and  are  chamfered  off  at  their  edges  so  as 
to  pass  through  the  water  with    greater 

facility. 

Claim. — ^A  propeller  with  two  or  more 


blades,  each  with  concave  and  convex  sur- 
faces,  set  on  an  oval  boss,  or  cast  in  solid 
therewith,  in  lines  or  planes,  as  described. 

Thomas  Hunt,  of  Leman-street,  Good- 
man's-fields,  gunmaker.    For  improvements 
in  firearms.     Patent  dated  August  19, 1852. 
The  first  part  of  this  invention  consists 
of   improvements    in    the    breech-loading 
firearm,  commonly  known  as  the  Prussian 
needle-gun.    The  construction  of  the  piece 
does  not  differ  materially  from  that  in  gene- 
ral use,  the  improvements  being  principally 
confined  to  matters  of  minor  detail.  ^  The 
lock,  instead  of  being  secured  to  the  sliding 
bolt  by  a  screw  is  held  by  means  of  the 
sear  spring ;  the  needle  is  projected,  as  in 
the  ordinary  form  of  this  gun,  by  a  coiled 
spring,  but  is  secured  in  place  in  the  lock 
by  a  stud  taking  into  a  gproove  on  its  head, 
there  being  a  longitudinal  groove  in  the 
needle  to  illow  of  its  being  brought  at  first 
into  a  correct  position ;  the  sliding  bolt, 
instead  of  having  its  handle  a  fixture  has  it 
contrived  so  as  to   fold  down  against  the 
side  of  the  gun,  and  is  held  up  against  the 
permanent  case  in  which  it  is  situated,  by  a 
spring-catch  instead  of  a  screw ;  the  trigger 
lever  is  placed  at  the  back  of  the  trigger, 
instead  of  occupying  its  usual  position ;  and 
the  permanent  case  of  the  sliding  bolt  is 
enclosed  by  a  moveable  cover,  which  can 
be  turned  round  when  required   so  as  to 
protect  the  working  parts  from  the  access 
of  rain,  &c. 

The  second  part  of   the  invention  has 
relation  to  double-barrelled  guns,  and  con- 
sists,— 1,  in  forminff  the  breeches  of  such 
gims  with  a  single  "  hut "  intermediate  of  the 
breeches,  instead  of  with  two  "  huts,'*  which 
is  the  common  practice ; — 2,  in  an  arrange- 
ment of  apparatus  for  removing  and  fixing 
the  breeches,  in  which  the  barrel  is  cramped 
between  two  surfaces  faced  with  wood  and 
screwed  together,   while  the  removal    or 
screwing  in  of  the  breeches  is  effected  by 
means  of  a  screw  acting  against  a  IcTer, 
which  embraces  the  **  hut"  on  the  end  of 
thtf  breech;    and  3,   in  a  safety-bolt  for 
preventing    the    accidental    discharge    of 
double-barrelled     guns.      This     bolt     is 
attached  to  the  rear  end  of  the  sliding- 
loop  or  trigger-guard,  the  ends  of  which 
work  through  slots  in  the  guard-plate,  and 
hold  the  triggers  fast  by  taking  into   a 
notch  formed  on  each  of  them,  either  at 
half  or  full  cock.    The  bolt  is  released  by 
applying  a  slight  pressure  to  the  front  end 
of  the  lopp,  which  withdraws  the  bolt  from 
the  notches  in  the  triggers,   and    leaves 
them  free  to  act  on  the  lock-spring. 

Claims. — 1.  The  improvements  in  breech- 
loading  fire-arms. 

2.  The  method  of  making  the  breeches 
of    double-barrelled    fire-arms,    and    the 
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Apparatus  for  removing  and  fixing  the 
breeches. 
8.  The  means  of  forming  a  safety-bolt 
Henry  Spencer,  of  Rochdale,  Lan- 
caster.  For  certain  improvements  in  mci- 
ckkury  or  apparatut  for  preparingf  spinning, 
or  tpetning  cotton  and  other  fibrotu  subttancet. 
Patent  dated  August  19,  1852. 

CUdms. — 1.  The  application  of  a  bridge 
over  which  the  material  passes  at  or  to- 
wards each  end  of  tubes  employed  for 
twisting  and  consolidating  fibrous  materials 
in  that  class  of  preparing  machinery  known 
as  Dyer's  frames,  and  also  for  efibcting  the 
like  operations  upon  such  materials  when 
proceeding  from  the  carding-engine. 

2.  The  application  of  a  tubular  weight 
within  the  bobbins  of  throstle  spinning 
machinery. 

3.  An  arrangement  of  endless  tappets  in 
conjunction  with  other  parts  and  contri- 
yaoces  for  shedding  the  warp  in  weav- 
ing. 

4.  The  application  of  an  outward  coat  of 
cement,  Tarnish,  or  other  like  substance,  at 
or  near  the  joints  of  straps  or  bands  used 
in  preparing,  spinning,  and  weaving  ma- 
chinery. 

Pierre  Armand  Lecomte  de  Fontaine- 
MOREAUf  of  South^street,  Finsbury,  Mid- 
dlesex. For  certain  improvements  in  cutting 
sehistus  for  slates.  (A  communication.} 
Patent  dated  August  19,  1852. 

The  patentee  describes  different  arrange- 
ments of  machinery  for  cutting  roofing  and 
other  slates  firom  large  slabs  or  blocks.  The 
cutting  tools  in  all  these  machines  act  ver- 
tically in  conjunction  with  guides  and 
holders,  and  in  some  cases  with  drills  for 
previously  operating  on  the  slabs.  The 
cutters  are  formed  in  several  pieces,  toothed 
on  their  edges,  and  are  worked  by  cams  and 
rods,  and  act  either  on  both  sides  of  a  slab 
simultaneously,  or  on  opposite  sides  alter- 
nately. 

Claims. — 1.  The  peculiar  arrangements  of 
machinery  for  cutting  slates  for  roofing  and 
other  purposes. 

2.  The  mode  of  constructing  and  putting 
nto   operation,   either    simultaneously    or 
alternately,  the  cutting  blades. 

JosiAH  George  Jennings,  of  Great 
Charlotte  -  street,  Black&iars-road,  brass 
founder.  For  improvements  in  water-closets, 
in  traps  and  valves,  and  in  pumps.  Patent 
dAted  August  28,  1852. 

The  patentee  describes  and  claims, — 

1.  An  improved  construction  oT  water- 
closet,  in  which  the  pan  and  trap  are  con- 
structed in  the  same  piece,  and  so  formed 
that  there  shall  always  be  a  certain  quantity 
of  water  retained  in  the  pan  itself,  in  addi- 
tion to  that  in  the  trap  which  forms  the 
Water-joint. 

2.  An  improved  construction    of  valve 


for  water-closets  and  other  uses,  and  several 
arrangements  of  valves  and  other  apparatus 
for  like  purposes.  The  novelty  of  the  valve 
consists  in  its  spindle  being  prolonged 
downwards,  so  as  to  be  capable  of  being 
acted  on  by  a  lever  which  opens  and  closes 
it,  and  thus  admits  water  without  (in  the 
case  of  water-closets)  the  use  of  wires,  &o. 
The  other  arrangements  include  a  similar 
valve,  but  provided  with  a  waste-pipe,  and 
an  arrangement  of  the  same  with  a  ball- 
cock  for  governing  the  supply  of  water  to 
water-closets  and  their  cisterns  ;  also  an 
improved  stand-pipe,  and  a  sluice-valve  for 
steam  and  fluids,  ^e  novelty  of  which' con- 
sists in  the  manner  of  fitting  and  fixing  the 
facings  against  which  the  slide  works. 

3.  An  improved  trap  for  drains,  &c., 
which  is  merely  the  ordinary  bell-trap  re- 
versed. 

4.  An  improved  construction  of  pump 
for  lifting  and  forcing,  in  which  the  use  of 
a  branch-pipe  and  stuffing-box,  as  ordina- 
rily employed,  is  dispensed  with  ;  the  branch 
in  which  the  handle  works  being  provided 
with  a  vulcanized  India-rubber  tube  sur- 
rounding the  handle  at  the  joint,  so  as  to 
prevent  leakage. 

5.  An  improved  mode  of  constructing 
pump-barrels,  by  casting  the  inferior  metal 
of  which  they  are  composed  around  a  brass 
tube,  which  acts  as  a  lining  to  the  barrel, 
and  obviates  the  necessity  of  burning  or 
boring  the  interior. 

Frederick  Dam,  of  Brussels,  chemist. 
For  improvements  in  preventing  inerustation 
in  boilers.     Patent  dated  August  28,  1852. 

The  novelty  of  this  invention  consists  in 
the  employment  of  hydrate  of  potash  or 
soda  for  the  purpose  of  preventing  incrus- 
tations in  steam-boilers,  and  of  removing 
any  deposit  that  may  already  have  formed. 
The  hydrate  is  used  in  the  state  of  solution, 
a  saturated  solution  being  preferred,  and  is 
introduced  into  the  boiler,  or  into  the  water 
with  which  the  boiler  is  supplied,  in  suffi- 
cient quantity  to  precipitate  the  impurities 
contained  in  the  water,  the  proper  propor- 
tion for  this  purpose  being  previously 
ascertained  by  testmg  some  of  the  water 
with  the  solution  which  is  to  be  used. 

Claim. — The  application  of  hydrate  of 
potash  or  soda  for  the  purpose  described. 


PROVISIONAL  PROTECTIONS. 

Dated  January  8,  1853. 

57.  William  Henderson.  Improvements  In  ma* 
nnfactnring  sulphurle  acid  and  copper  Arom  cop- 
per ores,  reguluses,  and  matts.  « 

Dated  January  28,  1853. 

S18.  Thomas  Symes  Prideaux.  Improvements 
In  the  manufacture  of  iron. 
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Dated  January  SI,  1858. 

225.  Edmand  Leach.  ImproTements  in  the 
node  or  method  of  preparing  and  tpinning  cotton, 
irool,  flax,  and  other  fibrous  subatancea,  and  In 
the  machinery  or  apparatus  employed  therein. 

258.  Frederick  Lawrence,  William  Davison,  and 
Alfred  Lawrence.  Improyementt  in  engines  to 
be  warited  bgr  steam  or  other  fluid. 

Dated  Fehruary  8,  1858. 

290.  Thomas  Spiller  and  Anthony  Crowhurst. 
The  propelling  steam  vessels. 

Dated  February  10, 1853. 

S5I.  William  Joseph  Curtii.  An  improvement 
in  candlesticks. 

855.  William  ^ton.  tmprovements  In  the 
treatment,  cleansing,  or  finishing  of  textile  fhb> 
rics. 

557.  William  Ball.  Imnrovementt  in  machi- 
nery for  producing  looped  labrices. 

559.  Robert  Ash.  Improvements  in  stopping 
bottles  and  other  vesaels. 

560.  George  Hutchison.  Improvements  in 
treating  oils  and  other  fatty  matters. 

561.  Charles  Breese.  Improvements  in  om»- 
mentlng  papier-machft,  japanned  iron,  china,  and 
other  hard  or  br^ht  suiftces  with  gold. 

565.  William  Potts.  .  Improvements  in  sepol- 
ehral  and  other  commemorative  monuments. 

Dated  February  11, 1858. 

864.  Robert  Thomas.  Improvements  in  maehi' 
nery  or  apparatus  applicable  to  planing,  slotting, 
ahaping,  grooving,  or  other  similar  purposes. 

565.  lir  James  Hurrav.  Improvements  In  deo- 
doriaing  cod-liver  oil,  m  lenderinc  it  more  agree- 
able and  eatter  to  use,  either  by  itself  or  mixed,  and 
so  as  to  be  capable  of  being  administered  in  larger 
quantities,  and  with  greater  success. 

566.  Antolne  SangulnMe.  An  improved  clasp 
or  buckle. 

567.  WOIiam  Chopi^.  Improvements  in  locks. 
868.  Robert  Davis  Rea.    Improvements  in  bits. 

Dated  February  12, 1853. 

860.  Thomas  Robert  Melliah.  Improvements 
in  the  conatruetlon  and  mode  of  cioeiag  eeent  and 
other  bottles. 

870.  John  Fordham  Stanford.  An  improvement 
in  the  method  of  draining  dwelling-houses  and 
other  buildings,  and  open  and  endoaed  spaees  In 
cities  and  towns  where  sewers  and  drains  are  now 
or  may  be  hereafter  constructed. 

871.  George  Winiwarter.  Improvements  in  fire- 
arms. 

872.  Thomas  James  Perry.  A  new  or  improved 
method  of  constructing  cornice-poles  and  picture 
and  curtain-rods,  and  other  rods  ftom  which  arti- 
cles are  suspended. 

875.  Oeocge  Parry.  Improvements  In  blaat 
furnaces. 

574.  George  Henry  Bundll.  Improvements  in 
operating  upon  auriferous  quarts,  clays,  and  other 
mineials,  preparatory  to  and  tn  order  to  aoeom- 
plfsh  the  sqiaration  of  the  gold  and  other  metals, 
also  in  machinery  or  apparatus  for  effecting  sueh 
improvements. 

875.  George  Lee  Lymar.  Improvements  In 
swivel  hooks  and  such  like  fiutoiers. 

876.  WilRam  Pldding.  Improvements  in  crush- 
ing, drilling,  or  otherwise  treating  ores,  stone, 
quarts,  or  other  aubstances  in  mining  operations, 
and  in  the  machinery  or  apparatus  connected 
therewith. 

677.  William  Pidding.  Improvements  in  the 
treatment  of  oleaginous,  titttf,  or  gelatinous  sub- 
stances, for  puriiying,  decolorizing,  compounding, 
or  clarifying  the  same. 

578.  Charles  Hadley.  Improvements  in  the 
means  «f  communication  between  the  passengett, 
guard,  and  driverof  a  railway  train,  parts  of  whlcb 


Improvements  are  appUeaUe  to  cemmmuoatiilf 
on  vessels. 

Dated  February  14, 1853. 

870.  'Vniliam  Sdward  Newton.  Improvementa 
in  apparatus  to  be  employed  for  veneetlng  eur- 
faces.    A  communication. 

880.  Chades  John  Burnett.  Certain  improve- 
menta in  apparatna  or  mechanism  for  driving  mn- 
chinery  through  the  agency  of  water. 

881 .  Peter  Armand  Lecomte  de  Fontainemoreaa. 
Certain  improvements  In  troattng  fibrous  aub- 
stanoea.    A  eemmunlention. 

882.  Peter  Acmand  Lecomte  deFontainemoreau. 
Improvements  in  the  mode  of  giving  flexibility  to 
beds,  sofks,  seats,  and  other  omllnr  artielM.  A 
eommunlontion. 

886.  Peter Annandtecomtede  Fontainemoreaa. 
Certain  improvements  in  the  manuCMture  of  tUea 
for  rooflng.    A  eommunieatlon. 

884.  Jean  Antolne  Oervais.  Oertiln  tmnnvv* 
ments  In  treating  fermentable  liqnida,  and  in  the 
maehineiy  or  appatatus  employed  therein. 

585.  FTands  Clark  Mouatlt.  An  Improved  mode 
of  raising  water. 

516.  Cbiide  Jeeeph  Lambert.  Oactain  Imprtfve- 
ments  in  the  preparation  of  bread  and  Uscuits. 

Dated  February  15, 1858. 

587.  William  Clark.  Improvements  in  the  tt*- 
nnibctttre  of  eolouit  and  palnti.  A  eoBununiea- 
tion. 

588.  John  Betbell.  Improvementa  in  obtaining 
copper  and  sine  fhnn  their  ores.  A  communica- 
tion. 

590.  Benjamin  Greening.  Improvementa  la 
maohinenr  fbr  m^Ung  fences  and  other  similir 
artides  of  wire. 

501.  Thomas  William  Kennard.  Improvementa 
in  sppantns  Ibr  Improtteg  the  dnught  of  ehlm- 
neya. 

592.  Frederick  Chinnock.  Improved  means  of 
securing  axles  in  their  boxes.    A  communication. 

808.  George  Stiff.  Certain  improvements  in 
manufeetnring  paper. 

804.  Adolphe  Nicole.  Improvementa  in  rotary 
engines. 

595.  Alphonse  Rene  le  Mire  de  Kormandv. 
Improvementa  in  the  maaufketnnof  articles  made 
of  gutta  percha.    Partly  a  communicatioo. 

506.  William  BUssett  Whitton  and  George 
Samuel  Whitton.  Improvements  in  the  mannfho- 
tnre  of  sewer  and  other  pipes. 

807.  Jeeeph  and  AlAred  Ridadale.  Improve- 
ments in  ships'  side  lights,  scuttles,  or  porta. 

898.  Henry  Dircks.  An  improved  sewing-ma- 
chine.   A  communication. 

899.  Henry  Francis.  Improvements  In  Inscm- 
ments  for  catting  wool,  hair,  and  other  vegeCahle 
matters. 

Dated  February  16, 1858. 

400.  Henrv  Stephen  Ludlow.  An  Improved 
process  for  simultaneously  removing  dust,  stones, 
or  other  foreign  matter,  and  for  eepaiwiing  the 
superior  and  inferior  grains  in  wheat,  bailey,  and 
malt. 

402.  Bei^amin  Cook.  Improvements  in  appa- 
ratus fbr  lighting  fires. 

406.  Sdooard  8y.  Impnveiiieata  in  beot- 
bfaidlng. 

408.  Charles  Sheppard.  An  Improved  stove 
and  apparatus  for  heating  air  for  blast  purpoeea. 

410.  Alfred  Vincent  Kewton.  Improveaaenta  in 
the  manufecture  of  printing  soiteeea.  A  eenunu- 
nication. 


NOTICES  OF  INTSNTION  TO 
PROCEED. 

{Prom  the  **  Lmidim  Gazette,*'  February  tSOkf 

1853.) 

02.  Thomas  Lawei.    ImproTeme&tt  In  the  ma- 


NOXKW  0/t  IIRBIIIHAN  X»  HftOCSED. 
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nufaeture  of  sgriealtuzal  impkimantii  «  an  im- 
proved agrieultitTal  ImpIemeM. 

93.  Thomas  Laves.  Am  teploT«d  quflt  or 
coTerlid 

94.  Thomas  Lawea.  ImpfoTtt&ailfi  in  gene- 
rating steam. 

104.  Hartyn  John  Roberts.  Improvements  in 
the  manufaetore  ef  oxi<loa  of  aiiie  aad  tin. 

1S9.  WiUiam  Lewis.  Improvements  in  cam- 
pounding  medicines  In  the  form  of  pills. 

149.  Edwui  Whele.  An  imiraved  raitatoiy  en- 
gine to  be  worked  by  steam,  air,  or  gases. 

176.  Peter  Hyde  Asttoy  aad  Joha  Figgins  Ste- 
phens. An  Improved  construction  for  floating 
vessels,  having  for  its  elijaet  the  fcadOTlng  them 
safe  means  of  transit. 

217.  Michael  Angelo  Garvey.  More  effectually 
disityaliBg  the  shaeh  ef  eoUisfeii  in  rattnay  tniiis, 
reducing  the  surfkcea  exposed  to  atmospheric 
resistance,  and  diminishing  eselllatloif  by  mttteg 
portions  of  the  whole  of  each  eayiiage  elastla  in 
every  direction,  and  increasing  the  power  of  the 
carriage  to  resist  severe  preasme  by->aiiaAa  of  ne- 
tallio  tubes  in  its  longitudinal  angles. 

326.  Charles  William  Siemens.  Improvements 
in  cBgiBea  to  be  worked  by  steam  nd  other  iuidl. 

(From  the  ^London  Ontette,"  March  Ui, 

1858.) 

it,  Walter  ICeLellaB.  Improvements  In  the 
manufacture  of  rivets,  and  In  wotking  in  metals. 

68.  George  EUins.  An  improved  method  and 
apparatus  for  preparing  flax  straw  tor  dressing 
and  cleaning. 

69.  William  Moore  and  William  Harris.  An. 
improvement  in  repeating  piatols  and  iMes. 

148.  Edward  William  Kemble  Turner.  Certain 
improvements  in  machinery  fbr  sweeping  or  clean- 
ing chimneys,  also  for  more  effeetiially  extin- 
guishing them  when  on  fire. 

170.  Edward  Allport.  An  improvement  in  the 
manuCscture  of  buttons  by  making  them  with 
elastic  shanks. 

180.  JohnSIaclk.  Improvements  In  the  manv- 
fkoliire  of  textile  Adnries. 

239.  Pierre  Frederic  Gougy.  IroprovemeftU  in 
paving  streets,  roads,  and  ways. 

264.  Alfred  Vincent  Newton.  Improvements 
in  apparatus  for  manufacturing  gas  and  coke. 

2b9.  John  Tatham  and  David  Cheetham.  Im- 
provements in  rollers  or  bosses  used  fst  dfawtaig 
or  conveying  textile  materials  and  fabrics. 

299.  Thomaa  FMcall.  Improvementa  In  ridge 
tilca  and  roofing. 

liOS,  George  Tillett.  Certain  improyementa  in 
bedsteads. 

S59.  L^on  Godef^oy.  Improvemwits  in  oovering 
or  packing  rollers  for  printing  fabries. 

3/9.  John  Henry  Lee.  Improvements  in  saw- 
ing. 

394.  Robert  Hawkins  NiehoUs.  Horse  hoeing 
Ind. 

397.  Henry  Moseley.  A  machine  to  be  driven 
by  the  pressure  of  a  fluid,  or  to  displace  a  fluid  or 
to  measme  it. 

412.  George  Rundfield  Tovell  and  John  Maun, 
Junior.  Improvements  in  the  construction  of 
ships  and  ether  vessels. 

468.  Peter  Evans  Donaldson.  Improvements  in 
dams,  locks,  and  lock  gates. 

477.  Henry  Charles  Oover.  Improvements  in 
the  apparatus  used  in  printing  with  colours. 

488.  Jnliaaa.  Martin.  Aii  Improved  apparatns 
fox  artificial  hatching. 

498.  Philip  Berry.  Certain  improvements  in 
machinery  or  apparatus  for  manufacturing  bolts 
and  nuts,  and  other  similar  articles  in  metal, 

631.  Harrison  Blair.  Improvements  in  appa- 
ratus for  supplying  steam  boileis  with  water. 

670.  Charles  Troqpeau.  An  improved  diurnal 
rejector. 

876.  Jean  Hyppolite  Syivan  (ain£).    Certain  !m- 


I  preremei^ta  in  the  manufsetum  o(  pijbatAts  and 
other  articles  of  4re6S,  the  said  tanprovemanta 
being  obtained  by  an  improved  process  of  felting 

992.  John  Haniaon,  Robert  Haniion,  and  Alex- 
ander Stewart  Harrison.  Gettain  improvaments  fm 
nsaohinery  \uad  in  thvmanufaotnn  of  textile  and 
other  fabrics. 

1030.  Stephen  Giaan.   Impmvwnatto  in  Joining 


eaithenwaie  tubes  and  pipai. 

1198.  Augnste  Sdonarl  Itotadoux  BaUfofd.  A 
nnw  mode  of  advarUaing.    A  aammunlaatton. 

102.  Frederick  Jeseph  RnmnaU*  lmpi#v*« 
ments  in  steam  maehinery  used  far  (brtvinf  pllfa» 
hanunaring,  stamping,  and  erushing. 

115.  Augusta  Edouaid  Loradanx  Balllerd.  Im<< 
provaments  in  the  mannfactwe  «f  blvcks  wr 
printing  music.    A  communication. 

159.  Reuben  Plant.  Insptovemtnta  in  tke  ean- 
struction  of  giaas-honsa  ftemaeea. 

209.  Casimir  Nodi.    A  new  regulating  bit. 

ffts.  Thamas  Symet  Ptidaaruit.  Improv«MBnts 
in  the  mannfeeture  of  Iran. 

802.  WiUiam  Brown.  An  improvement  or  JUn- 
provements  In  the  construction  of  metallic  bed- 
steads. 

Hi,  Philip  Wabley.  Improireoienla  In  ftpaat- 
inc  pistola  andother  fire-arms. 

320.  John  whitehouse  the  elder,  and  John 
Whitehouse  the  younger.  Certain  iinprovements 
in  the  manufacture  ^  kneba  for  doors  and  othet 
like  uses,  part  of  which  improvements  is  applicable 
to  the  manufacture  of  eettsin  articles  of  earthen- 
ware. 

2tr.  Bdwaid  Pahliet.  Imprafamahta  In  car- 
riages used  on  railways. 

338.  Thomas  Allan.  Improvements  in  protect- 
ing telegraph  wires. 

889.  Thomas  Allan,  Imptotcmefits  fai  gilvmtie 
batteries. 

Ml.  Henry  Fooley.  Improvements  In  weighing* 
machines.    Partly  a  communication. 

348.  Charles  lies.  Improvements  in  pointing 
wire. 

349.  John  Webater.  Improvements  in  treating 
anhnal  matters  and  in  manuftcturing  manure. 

352.  Charles  Cnylits.  Impiwaaaents  in  appa- 
ratus for  regulating  or  governing  the  speed  of 
steam  or  other  engines.    A  communication. 

857.  William  Ball.  Improvements  in  machinery 
for  producing  looped  fabrics. 

S5i9*  Rabert  Ash.  Improvements  in  stopping 
bottles  and  other  vessels. 

SCO.  Qeorge  Hntchlaon.  Improvements  in  treat- 
ing oils  and  otlier  fintty  matters. 

361.  Charles  Breesa.  Improvements  in  ovnar 
menting  papier-mflch6,  japanned  iron,  china,  and 
other  hard  or  bright  surfaces  with  gold. 

865.  Sir  James  Mnrray.  Improvements  tn  de- 
odorizing cod-liver  oU(  in  randering  ^  mwe 
agreeable  and  easier  to  use  either  by  iuelf  or 
mixed,  and  so  as  to  be  capable  of  being  adminis- 
tered in  larger  quantities  and  with  greater  success. 

368.  Robert  Davis  Rea.    Improvensents  in  bita. 

369.  Thomas  Robert  Mellish.  improvements 
in  the  eonstructlon  and  mode  of  closing  scent  and 
other  bottles. 

371.  George  Winiwarter.  Improvements  In  fire- 
arms. 

374.  George  Henry  Bursill.  Improvements  In 
operating  upon  auriferous  qoarts,  olays,  and  other 
minerals,  preparatory  to,  and  In  order  to  acaom* 
pliah  the  separation  of  the  gold  and  other  metala, 
also  in  machinery  or  apparatus  for  effecting  such 
Improvements. 

375.  George  Lee  Lysnar.  Improvementi  In 
swivel-hooks  and  such  like  fasteners. 

379.  William  Edward  Newton.    Improvements 
In  apparatus  to  be  employed  for  veneering  surfaces 
A  communication. 

S80.  Charles  John  Burnett.  Gaitain  trnpiave- 
ments  in  apparatus  or  madianism  for  driving  ma- 
chinery Uuaugh  tha  agawy  af  water. 


200 


WSESLT  U6T  OF  PATENTS. 


987.  WQliam  Clark.  Inprorementa  In  the 
manuflMstuie  of  oolonn  and  palnta.    A  eommunl- 

catlon. 

SS9.  Yalentine  Cocker  and  Reuben  Herbert. 
Certain  improvementa  in  and  applicable  to  looma 
for  weaving.    A  eommnnieatlon. 

S94.  AdMphe  Nicole.    Improyementa  in  rotary 

engines.  .      _ 

896.  Alpbonse  Rene  le  Mire  de  Normandy.  Im> 
provementt  in  the  manufkcture  of  articlea  made 
of  gtttta  percha.    Partly  a  communication. 

396.  William  Blisaett  Whitton  and  George 
Samuel  Whitton.  Improyements  in  the  manu- 
CMture  of  aewer  and  other  pipea. 

S97.  Joaeph  and  Alfired  Rididale.  Improye- 
ments  in  ahlpa'  atde-Ughts,  wmttlai,  or  porta. 

406.   Bdouard  By.      Improyements    in  book- 

Mndlng. 

408.  Charles  Sheppard.  An  improyed  itove  and 
apparatus  for  heating  air  for  blast  purposes. 

Opposition  can  be  entered  to  the  granting 
of  a  Patent  to  any  of  the  parties  In  the 
aboye  List,  who  haye  given  notice  of  their 
intention  to  proceed,  within  twenty -one 
days  from  the  date  of  the  Gaatette  in  which 
the  notice  appears,  by  leaving  at  the  Com- 
missioners'-omce  particulars  in  writing  of 
the  objection  to  the  application. 


PATENTS  APPLIED  FOR  WITH  COMPLETE 
SPECIFICATIONS. 

429.  Nathan  Button.  Improvements  in  the 
manuAwrture  and  application  of  dowels  and  mar 
ehinery  connected  therewith,  parts  of  which 
machinery  are  applicable  to  other  purposes.  Feb.  18. 

WEEKLY  LIST  OF  PATENTS.. 
Seakd  Feb,  26,  1858. 
74.  Christopher  Kingsford. 


87.  Robert  Robertson  Menzies. 
172.  John  Jobson. 
179.  Frederic  Newton. 
672.  Stephen  Carey. 
941.  Thomas  Collins  Banfield. 
1192.  Archibald  Douglas  Brown. 
12.  Edm6  Augustin  Chameroy. 

Sealed  March  2, 1858. 

8.  Ricjhard  Wright 

185.  Robert  Griffiths. 

210.  Henry  Webb  and  Joseph  Froysell. 

447.  George  Gadd. 

954.  Samuel  Neville. 

1058.  Isham  Baggs. 

1086.  George  Michiels. 

1119.  Jean  Baptiste  Moinier  and  Charles 
Constant  Boutigny. 

1121.  George  Beadon. 

1147.  George  Gwynne  and  George  Fer- 
g^sson  WUson. 

1160.  George  Michiels. 
1180.  William  Busfield. 
1206.  Robert  Taylerson. 

5.  Joseph  John  William  Watson  and 
Wuliam  Prosaer. 

11.  John  BleacUey,  junior. 

The  above  Patents  all  bear  date  as  of  the 
day  on  which  Provisional  Protection  was 
granted  for  the  several  inventions  men- 
tioned therein. 
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STENSON  AND  CO.'S  PATENT  WELDING  HAMMER. 

GoifPAGT  BOundnesB  and  homogeneity  in  wrought  iron,  are  desiderata  which  practical 
i»^  connected  with  enffifxeeriQ|^  an^  s^j^.^fork^n  ^ffft^yfifrff  long  sougfit  a|^.  Bar- 
il-on  beihg  subjected/  during  forging,  to  every  variety  of  torsion,  punching,  and  other  tests, 
in  the  mtUtiform  uses  to  w\\i<i}^  it  ^s  faa<jlj?  fH}?|^rjient,  ^y  4^fect  occurring  by  cleavage, 
or  splitting  while  in  the  hands  of  fhe  worKinan,  is  a  direct  loss  both  in  time  and  material. 
Every  improvement,  therefore,  in  the  welding,  and  greater  uniformity  in  the  character  of 

the  iron,  can^of  fail  of  )>ewg  toW^  $^?fffr}f^i' 

When  bar^  made  i^om  ^  pilea'*  iron,  miperiectly  welded,  are  used  as  piston  or  other 
rods,  working  through  stuffing-boxes,  longitudinal  seams,  or  lines  of  cleavage  are  fre- 
quently apparent  throughout  their  length.  The  edges  of  these  dark  lines  are  usually 
rough  and  serrated,  and  are  the  too  frequent  cause  of  premature  destruction  to  the  hempen 
packings  through  which  they  work; 

Defects  in  the  welding  of  piled  iron  are  also  frequently  manifest  in  the  cleavage  and 
lamination  of  th$  tyres  on  carriage  wheels.  It  is  no  uncommon  thing  to  see  the  tyre  of  a 
coach-wheel,  aj^eir'  iiAV^ng  only  been  a  short  time  at  work,  and  when  but  one-fourth  or 
one-sixth  yrojril^  spliian^-^^vide  like  the  leaves  of  a  book — ^a  defect  which  at  once  readers 
its  replacemen^t  inctisttlf][t]Bab|e.  A  compact  iron  was  formerly  produced  jin  the  **  C^^\JUL 
forge,' ^  Or  "Blodmeij  ^V^;''  the  fuel  used  beinff  charcoal,  vhicfi  was  sunned  from  the 
extensive  woods  Uien  a)[>ovii4ing  in  many  parfS  or  England. 

By  meahs  of  this  primitive  process,  iron  was  made' directly  fro^i  the  or^,  and  brought 
put  of  the  fire  in  a  solid  mass,  wh^ch,  b^  l^eing  repeajte^^  neaied  an^'  hammered)  was 
ultimately  reduced  to  the  size  and  jTorm  requiredT  *  put  as  ^hose  ancient  woods  became 
iexhausted,  the  iron  manufacture  gradually  retire^  from  its  former  JdcaUiies,'  and  took  its 
position  chiefly  in  those  dis^iott  where  the  cOa)-fields  offered  a  cheap  and  abundant 
supply  of  fuel.  The  iron  made  by  coke,  howev^,  Qiou^h  prodii(»e^  at  a  cost  greatly  below 
that  of  the  charcoal  forges,  was  found  to  )>e  of  ft  '^uall^  so  inferior  \Jo  t|iat  of  the  latter  as 
to  render  improvement  not  only  desira)>)e,  but  indispensable  to  a  successful  competition 
and  an  abundant  production. 

The  conversion  of  pig  into  malleable  iron,  by  the  process  of  **  pufdli^g,"  as  invented  by 
Cort,  was  an  important  step  towards  the  desired  end ;  but  the  iron  thus  made  was  fbund 
to  be  of  a  weak  nature,  known  by  the  terijD  "  cold-short,"  more  especially  when  the  pig 
had  been '  nroduced  from  ores  containing  an  excess  of  silicon,  pliosphorus,  sulphuret  of 
iron,  or  other  fbreign  matters. 

With  a  view  to  the  production  of  a  more  fibrous  character  in  tj^e  iron,  came  next  the 
*'  doubling  and  welding,"  or  "  rolling  "  Uie  puddled  balls,  after  thev  had  been  hanmiered, 
into  "  rough  bars"  or  **  puddled  bars" — a  method  how  so ^erierjily  adopted  in  our  iron 
works. '  These  puddled  bars,  being  cut  to  the  required  lengthsj^  are  placed  one  upon 
another,  and  formed  into  ''piles,"  which  may  be  composed  of  frota  two  or  three  to  eight 
or  ten  plates.  T^e  ^imace  is  now  chareed  with  as  many  of  the^f  piles  as  may  be  conve- 
nient, and  when  .they  are  at  a  high  welding  heat  the  drawing  aAjl  rowing  of  the  charge 
commences.  .  «    j-    ^>. 

The  object  effiec.ted  \>y  means  of  the  patejuit  pr9cess  is  a  niore  nei;|rect  welding  of  the 
pile  into  a  solid  mass  man  has  hitherto  been  accompjiahedi^dias  preveniin|f  ^eavage 
or  J^amination  either  in  forjglng  or  in  wear.  ....(>       .     -     ' 

•oaj^^eraJble 

"between 

which 

instant  jtj^e  pile  leaves  the  furnace,  Si^er  whiq^  it  (s  pa88e4  t^rougli  £e  tojEl^l^L  the  tu^al 


ma 


Ane^. 


catch  for  lifting  the  hammer  by  means  of  the  stud  at  F.  G  a  stay  which  carries  the 
friction  roller,  I ;  this  roller  is  the  fulcrum  on  which  the  edge  of  the  lifting-rod,  E, 
vibrates.  The  lifting-rod  is  pressed  ifp  to  the  roller  by  means  of  the  spring,  J.  H, 
a  vertical  stay  from  the  top  of  the  furnace  to  a  beam  overhead,  which  carries  the  driving- 
pulley,  levers,  &c.  K,  a  cast-iron  block,  about  12  inches  square  and  2  feet  high,  support- 
mg  an  anvil,  the  face  6i  which  is  level  with  the  heating-floor  of  the  furnace.     I*,  a  vertical 
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Uiett  ^  lomex  end  vurkiikg  i/x  a.  y»9lt  Jind  ih»  upp^ur  im^  imh  ^  vibrate  wbeQ  pushdl 
htA  hy  Uie  •ii4iii«  4>alt,  O,  Mt^lurovgbt  Wk  to  Us  plac^  iy  me^^og.  H^  <^  fMiforX- 
iBg  betwean  tVD  gvwrds,  m  m^  and  gifted  hjr  ijieivips  of  M^^  leyer^  J9t  ^hen  the  door,  B,  Is 
jcuted,  Mid  a  pUe  of  iron  broug^jt  out  of  tbe  |urna(:e  Ujion  the  anvili  the  slide,  Mi  is  li^^> 
jwhd  i»  Umd  imflbed  ba«k  by  i^e  bolt,  Q,  by  vrl^ch  tlie  catcb,  S,  is  also  thrown  back,  and 
Jdtf  bttRRMT  JBfupftdi^tcJy  jWs  upom  tbe  p^e  ^  it  is  drawn  ^rom  the  mouth  of  the  Ibmade, 
and  aUikw  QBe»  two,  or  more  blowt,  as  m%y  jbe  required,  until  the  slide,  M,  is  allowed  to 
iaX\  Mmv  4b^  Mtian  «|  j^  bolt,  O,  wbw  the  jimi^eri  C<  ^^n  rest^  upon  the  catch,  ^, 
iifitil  Ib0  tteitt  file  i»  dxAWii. 

fiaaamars  of  various  w«igbis  4ve  used*  ^ccordiur  to  .th^  size  0/  the  iron  in  course  of 
mtnirfartiirsj  Aboad  ctf40  pfwnds . being  ib«n4  m^cient  for  junall  piles,  ytjaiU  one  6f  200 
or  MO  pounds  jfl  AaoessfMgr  jwiieii  faidcing  l|irger  irop.  Jn  tlie  ^orks  of  the  patentees, 
who  mannibnture  fcom  scriipHu:fin'*Hi?hiob«  from  its  jn^yre  fihjoii^  character  and  greater 
touf  baewi  jrequiros  xaor^  hwSiBsriiig  thMP  ^h^^  ,#f  u^e  ordinary  quality  as  puddle^  ^om 
{ugwixQB^tbis  JArgfiir  .vcogbt  is  alwiQiw  ^|lU>loy^d.  T&e  bammer-heads  used  in  the  potent 
wdingmMhiDarjAM  all  £tl«d  to  the  sfime  ^elve,  and  are^chanflpsd  in  a  tew  niinutes  when 
Eeqaired.  Zho  fli^bot  is  pcodvuBod  by  Mipple  mms,  ajid  li^e  inacEinerirjs  propelled  i)y  die 
afte«Hi-«Qgi|ie  vbipb  dVYOS  ihe  xoUiRg-*miil«  ^e  hammer,  »)^n  at  ^otkt  lias  a  fidl  or 
oompaaB  ii  fihout  2  ie«|  ^  incbae,  whioh  is  fqund  to  be  sy^cieut. 

V Qt  onljr  is  a  aouBd  wald  aa^iired,  but  a  popaiderfthle  saving  is  effected  in  the  nvanufacture 
d»yjliic  naa  of  ibis  bammar ;  .as  Uia.pA9,  baing  strncjc  while  at  its  gre^^test  heat,  is  rendered 
into  a  aoUd  .oaasa,  wbioh  laav^iits  -tbe  ov^-dr/^wing  durmg  the  process  of  rolling  into 
ibaes,  aad  iSms  ^a«es  tbe  gveater  part  of  tbe  waate  usu^  m  crqppipg  the  rough  ends  at  the 
abeua. 
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[The  following  49>APffr^)it  ixommumc^- 
tion  inm  Ifr.  .Charles  Tomlinaon,  the  Edi- 
tor jof  tbe  Cyelopadia  iff  Vsrful  Art$,  rela- 
tire  \p  the  present  ^ahsition  state  of  the 
2«iiciliBr-Matcb  Jdami&oture,  vdll  be  read 
wicb  extreme  interest  by  erary  one  wbo  is 
at  all  acquainted  with  the  deplorable  evils 
Kbifib  up  to  this  tifpe  have  ,)>een  inqidental 
.to  k.  In  tbe  iast  j^jTuiiibar  of  tho  above- 
mentioned  work,  Mr.  (Tomlinson  Jiaa  been 
at  great  pains  to  give  ap  ample  exposition 
of  the  whole  sulyect.;  and  the  admirable 
Aitiole  which  be  •has  written  upon  it  oi^gbt 
eertainljr  to  be  read  in  eonneotion  with  tbe 
following  letter :] — 

To  lAe  Mlor  rf  ike  Mechaniet'  Magazine. 

Sir,— J  have  just  received  £rom  a  lucifer- 
foatoh  manufactory  abo^^of  lucif^r  matches, 
in  the  production  of  which  the  red,  or 
amorpbous-rphoaphorus  is  used  instead  of 
oommon  phosphorus. 

Tbe  importance  of  this  commimication 
jviU  appear  from  the  following  facts : 

It  baa  been  estimated  that  the  English 
aad  Freneb  manuiacturers  of  phosphorus 
are  now  produaing  at.  the  rate  of  800,000  lbs. 
of  phosphorus  per  aonum,  nearly,  the  whole 
of  wblea  is  oQi^siimed  in  .foaUog  .lucifi^r 
matabas. 

Jn  eoomowftimg  tbe  em)il3><ui  ior,  taping 
tbe  uk^hm,  .thsiAurm^  m4]Wif4^ti^^s 


make  81hs.  of  phosphorus  tuAce  for  live  or 
six  million  matches.  ^  we  suppose  oiily 
qne-half  of  the  French  anfl  English  annual 
product  of  phosphorus  to  be  employed  in 
making  matches,  fhis  will  give  us  000,000 
millions  of  matches  as  the  annual  product. 

We  need  not  suppose  this  to  b6  ah  ex- 
aggerated statement,  when  we  consider  the 
amy  product  of  some  df  our  match  manu- 
JTactories.  I  hav6  lately  hsfl  occasion  to 
describjB  the  processes  df  a  London  fiietory 
which  '  produces  upwards  of'  2f  milKoh 
matches  daily.  For  tljis  purpose  fouHeen 
3 -inch  planl^  are  cut  up :  eadh  plank  pro- 
duces  80  blocks  ;  each  block  of  the  dimen- 
sions I J  inches  long,  ^  wide,  and  8' Inches 
thick,  produces  I<K)  cfnces;  each  slice  81 
splints,  each  splint  2  matches.  Thus 
we  have  14x80x100x81x2=^2,604,000 
matches,  the  day's  work  of  a  single  factory 
in  London.  At  Messrs.  Dixon's  factory, 
near  Manchester,  from  six  to  nine  millions 
of  matches  are  produced  daily. 

There  are  at  least  four  very  considerable 
makers  of  lucifi^r  matches  in  London  and 
its  vicinity,  and  a  large  number  of  small 
makers.  There  are  also  manufactories  of 
varying  degrees  of  importance  in  many  of 
the  larg,e  towns  of  this  kingdom ;  the  largest 
being  that  of  ^aq  cheater ,  above  named. 

On  the  continent  of  Europe  manufac- 
.tories  of  matcbes  have  spread  in  a  remark- 
able manner  from  Transylvania  on  tbe 
borders  of  Turkey,  and  near  the  Black  6ea, 
to  the  inla^  l^es  ,of^tSwedtQp,  ^  the 
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Finland  shore  of  the  Gulf  of  Bothnia.    In 
the  United  States  of  Americai  and  in  cen- 
tral America  these  factories  are  also  to  be 
found.    The  trade  is  most  flourishing  in 
Oermany ;  and  in  order  to  encourage  it, 
some  of  the  governments  sell  the  timber  of 
their  forests  at  an  almost  nominal  price. 
The  German  export  trade  is  rapidly  increas- 
ing.   The  manufacturers  have  their  agents 
atationed  wherever  there  is  a  large  demand 
for  matches.  Large  quantities  are  imported 
into  this  country ;  and  being  well  packed  in 
cheap  but  substantial  cases,  they  are  car- 
ried by  the  railway  companies  as    Toys, 
while  the  produce  of  our  own  manu&ctories 
Is  frequently  refused  to  be  conveyed. 

In  the  manufacture  of  lucifer  matches 
the  splints  are  first  tipped  with  sulphur,  and 
then  with  a  composition  formed  of  phos- 
phorus,  chlorate'  of  potash,  and  colouring 
matter  mixed  up  with  glue.  This  ^compo- 
sition is  spread  out  upon  a  stone  slab,' heated 
by  steam,  and  the  matches,  mounted  in 
frames,  to  keep  them  separate  from  each 
other,  have  their  ends  dipped  into  this  com- 
positien.  The  matches  are  then  dried  in  a 
hot  room,  and  afterwards  packed  in  boxes 
for  sale. 

All  the  persons  engaged  in  the  fiictory 
Mte  thus  more  or  less  exposed  to  the  fumes 
•of  phosphorus.    The  effect  of  this  exposure 
is  to  induce  a  disease  which,  to  quote  the 
idesoription  of  a  medical  man  "  is  of  so  in- 
sidious  a  nature,  that  it  is  at  first  supposed 
to  be  common  toothach,  and  a  most  serious 
•disease  of  the  jaw  is  produced  before  the 
^patient  is  fully  aware  of  his  condition.   The 
disease  gradually  creeps  on  until  the  sufferer 
becomes  a  miserable  and  loathsome  object, 
spending  the  best  period  of  his  life  in  the 
wards  of  a  public  hospitaL    Many  patients 
htare  died  of  the  disease  ;  many,  unable  to 
open  their  jaws,  have  lingered  with  carious 
and  necrosed  bones;  otiiers  have  suffered 
dreadful  mutilations  from  surgical  opera- 
tions, considering  themselves  nappy  to  es- 
cape with  the  loss  of  the  greater  portion  of 
the  lower  jaw."*     I  will  not  shock  your 
readers  witii  any  further  surgical  details.    I 
will   merely  remark,   that  at  the  present 
time,  and  in  one  factory,  a  young  man  and 
•a  young  woman  have  resumed  their  work, 
•each  with  the  loss  of  the  lower  jaw ;  and  I 
am  assured  that  cases  of  such  mutilation 
«re  by  no  means  uncommon,  as  our  hospi- 
tals and  infirmaries  can  testify. 

Now,  what  is  the  remedy  for  this  fearful 
state  of  things!  Improved  ventilation  of 
the  factories,  habits  of  cleanliness  and  tem- 
perance on  the  part  of  the  operatives  may 
mitigate  the  evil ;  but  when  it  is  stated  that 

*  ICr.  Harrlaon,  in  the  JhMlm  OHmrttrlv  Jouru^ 
9f  MMcai  Science  for  August,  1IS2. 


the  clothes  of  the  persons  engaged  in  the 
dipping-room,  and  the  hands  of  tiie  children 
engaged  in  boxing  the  matches,  present 
a  ^  luminous  glow  in  a  dark    room,  it^  is 
evident  that  plans  for  improved  ventilation, 
&c.,  will  not  insure  impunity  to  persons  thus 
exposed   to  the  fumes  of  phosphorus  acid 
during  sixty  or  seventy  hours  per  week.    A 
number  of  small  okakers  occupying  garrets 
and  kitchens  are,  it  is  to  be  feared,  con- 
stantly exposed  to  these  noxious  fumes.  Nor 
is  the  jaw  disease  necessarily  confined  to 
the  poor  operatives.    Instances  are  known 
of  children  having  taken  it  simply  by  play- 
inff  with  the  matches:  others  have  been 
killed  by  sucking  them — ^but  in  this  case 
orpiment  (one  of  the  sulphurets  of  arsenic) 
had  probably  been  used  as  an  ingredient  in 
the  composition,  instead  of  sulphuret  of  an- 
timony.    But  with  ordinary  matches,  when 
we  consider  that  there  is  perhaps  not  a  house 
in  the  kingdom,  scarcely' a'room',  that  b  not 
supplied  with  its  box  of  lucifer  matches, 
each  box  presenting  from  50  to  100  points  of 
phosphorus,  scarcely  protected  by  its  thin 
I   coating  of  indurated  glue  from  the  oxidising 
I   infiuence  of  the  air,  the  public  is  also  ex- 
posed to  fumes  which,  though  slight,  are 
constantly  present,  and  must  be  more  or 
less  injurious  to  health. 

The  lucifer  match  is  a  simple,  beautiful, 
and  efficient  contrivance,  the  result  of  a  long 
series  of  improvements  on  the  old  sulphur 
match  of  the  tinder-box;  and  it  owes  its 
present  degree  of  efficiency  for  the  most 
part  to  phosphorus.  But  the  chemistry 
which  contrived  the  lucifer  match  can  surely 
do  something  to  arrest  the  progress  of  the 
frightful  disease  consequent  on  its  nianufkc- 
ture.  A  few  years  ago  M.  Schrotter  an- 
nounced the  discovery  of  amorphous  phos- 
phorus ;  a  substance  as  unlike  the  common 
crystalline  phosphorus  as  the  sparkling 
diamond  is  unlike  a  lump  of  black  charcoal. 
The  amorphous  phosphorus  is  not  soluble 
in  sulphuret  of  carbon  as  common  phos- 

ghorus  is ;  does  not  ignite  under  ordinary 
iction  or  in  contact  with  iodine,  as  is  the 
case  with  the   common    variety;     is    not 
poisonous,  exhales  no  ii^urlous  acid  fumes 
on  exposure  to  the  air ;  it  is,  in  fact,  as  dis- 
tinguished for  negative  qualities  as  the  or- 
dinary kind  is  for  positive  qualities,  and 
yet  when  mixed  with  certain  substances  and 
exposed  to  friction  it  explodes  with  violence. 
This  then  would  appear  to  be  the  sub- 
stance    eminently  calculated     to     replace 
common  phosphorus  in  this  manufacture ; 
and  when  the  amorphous  phosphorus  was 
first  introduced  there  was  a  general  expres- 
sion of  admiration  at  the  marvellous  powers 
of  chem|stry  which  could  thus  deprive  a 
substance  of  its  active  noxious  properties, 
and  yet  leave  that  substance  the  same  ele- 
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menUry  body  u  before,  with  the  same 
atomic  weight,  and  the  same  combining 
powers. 

In  July,  1851,  a  process  was  patented, 
and  arrangements  were  made  for  manufac- 
turing the  amorphous  phosphorus  on  a  large 
«cale.  Specimens  of  the  new  article  were 
sent  to  tne  large  lueifer-match  manufac- 
turers of  this  country  and  of  the  Continent ; 
yet  up  to  the  present  time  no  manufacturer 
has  adopted  iL  In  writing  on  this  subject  in 
a  recent  Number  of  my  Cychpadia  qf  Utrful 
JrtSf  I  thought  my  self  justified  in  condemn- 
ing  the  supinenessofthemanu&cturers,and 
their  apparent  indifference  to  the  sufferings  of 
their  operatives.  On  submitting  my  censures 
to  Messrs.  Dixon,  of  Newton  Heath,  near 
Manchester, — who  are  probably  the  largest 
manufacturers  of  lucifer  matches  in  the 
world — they  assured  me  of  their  anxiety  to 
adopt  every  available  means  that  might  be 
conducive  to  the  health  and  comfort  of  their 
work-people,  and  that  if  they  had  not  yet 
made  use  of  the  amorphous  phosphorus  it 
was  simply  because  they  had  not  oeen  able 
to  make  it  succeed ;  and  in  a  letter  dated  7th 
February  last,  they  say :  "  Whatever  future 
results  may  be  produced  from  further  expe- 
riments we  cannot  say,  but  trust  to  chemi- 
cal science  to  remove  the  dreadfViI  disease 
arising  from  the  use  of  the  present  phos- 
phorus.*' 

The  difficulty  in  the  use  of  the  amorphous 
phosphorus  'has  been  to  combine  it  with 
other  ingredients  so  as  to  produce  a  paste 
capable  of  igniting  quietly  with  moderate 
friction,  and  not  with  those  explosive  bursta 
of  flame  which  nurk  the  free  use  of  chlorate 
of  potash.  I  am  happy  to  be  able  to  state 
that  the  Messrs.  Dixon,  not  deterred  by 
former  failures,  and  even  danger  from  ex- 
plosions, have  since  the  date  of  the  letter 
aUuded  to,  succeeded  in  producing  matches 
which  do  fulfil  the  above  conditions  to  so 
great  an  extent  as  to  warrant  the  hope  that 
in  the  course  of  the  present  year  the  public 
will  be  supplied  witn  matches  made  with 
the  amorphous  phosphorus. 

The  specimens  now  before  me  contain  a 
little  too  much  chlorate  of  potash ;  with 
moderate  friction  they  burst  out  into  a 
white  flame,  which  however  kindles  the 
wood  well :  although  not  perfect,  they  have 
the  following  decided  advantages  over  the 
common  matches ;— they  produce  no  light 
in  the  dark  under  400° ;  they  have  no  smell, 
are  not  liable  to  contract  damp,  and  may  be 
placed  on  a  hot  mantle  shelf  without  taking 
lire ;  they  are  thus  adapted  to  moist  and  hot 
climates,  and  will  keep  for  any  length  of 
time  without  change. 

I  must  apologise  for  the  length  of  this 
letter.  If  tne  public  will  take  an  interest 
in  the  mann&otnre  of  amorphous  matches, 


the  time  is  not  very  distant  when  that  form 
only  will  be  tolerated,  and  thus  the  interests 
of  humanity  will  be  served  by  i^e  extermi- 
nation  of  a  cruel  disease,  and  the  introduc- 
tion of  a  safer  and  better  article  of  domestic 


use. 


Charles  Tomlinsom. 

^thil 
arch  8, 1MI. 


Bsdford-plaee,  Amptliill-«quartt, 
if)     " 


THE  TRADES  OF  BIRMINGHAM. 

The  glass  trade  is  exceedingly  brisk.  A 
great  number  of  excellent  glass-blowers  and 
cutters  emigrated  for  America  during  the 
depression,  and  a  society  was  established 
for  enabling  aU  who  could  not  support 
themselves  and  £smilies  here  to  leave  the 
country.  Many  availed  themselves  of  the 
fund,  and  were  well  received  in  the  United 
States ;  and  many  more  would  have  followed 
if  a  favourable  change  in  their  condition 
had  not  taken  place. 

It  is  understood  that  contracts  have  been 
entered  into  for  the  make  of  the  last  Qo- 
vernment  new  mliaket,  which  is  just  out, 
and  which,  as  a  matter  of  course,  is  stated 
to  be  superior  to  all  that  have  gone  before 
iL  One  Birmingham  gunmaker  of  great 
eminence  is  intrusted  with  the  getting  op 
of  2,000  of  the  new  guns.  The  oper&ves 
in  the  execution  of  the  eontracts  for  the 
Mini6  rifles  deny  that  the  fault  in  the  sight 
complained  of  in  the  House  of  Conunons 
on  Monday  night  week  is  attributable  to 
them ;  and  they  are  fearful  that,  unless  it  be 
satisfactorily  explained,  it  may  operate  in- 
juriously against  them  when  competitors 
for  future  contracts.  The  men  held  a 
meeting  respecting  it  on  Thursday  night,' 
and  have  determined  to  have  the  matter 
thoroughly  investigated.  They  admit  that  the 
sight  upon  the  new  Minifi  is  misplaced,  and 
consequently  incorrect,  but  say  that  this 
is  entirely  owing  to  a  deviation  from  the 
originid  design  and  the  adoption  of  a  fa- 
vourite crotchet  of  the  chief  inspector.  For 
the  honour  of  the  gun  trade,  now  identified 
with  the  name  of  Birmingham,  they  are 
most  anxious  that  a  searching  inquiry  shall 
take  place. 

THE  IRON  TRADE. 

The  iron  trade  is  stOl  prosperous,  the 
furnaces  are  at  full  work,  orders  are  coming 
in,  and  prices  are  consequently  firm.  The 
demand  for  foreign  rails  is  very  great,  and 
some  new  contracts  are  under  consideration 
of  the  large  houses.  The  pig-trade  is  still 
fiat,  and  some  have  changed  hands  at  61,  pet 
(on,  where  parties  have  been  in  immediate 
want  of  caan ;  but  the  general  quotation  for 
hot  blast  mines  is  Si  10s.    The  demand  for 
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plates,  fitii,  Iftd  riflt  !s  i^ttiUt  fhtA  Mn  M 
supplied. 

Met(hpr.-^the  Juggle  td  obteiA  «  i**- 
duction  of  ptic&s  th&t  domnlehced  hntte- 
diately  aftef  fbe  list  ptelittimtity  meeting 
of  the  trade,  is  still  continued ;  but  it  is 
generally  t&oughtWhfi  Jeelining  chances  of 
success.  Previottftly  to  that  tt^ettsg  lOi,  I0i, 
per  ton  for  merchant  iroti  had  ih'  ft  few  in. 
stances  been  realised,  and  it  was  thought 
that  12X.  might  l^e  baen  obtained;  hnk 
after  due  delioeration  IR  per  ton  was  de. 
cided  upon  a4  the  Ifffiiit  to  Which  the  th^n 
doiMriittt  tendeiley  to  «hraifiee  shouM  bv 
restriMed.  This  fteltlefflent  did  not  app«M 
to  ^re  ttfiiyefsal  AfttlsikotjoB.  For  tiioie 
who  had  little  of  no  stock  in  hand  h  was  too 
high,  ^hi!e  for  others;  Who  wer«  d«siroofl  of 
atailing  themsehes  of  theft  etlfitomerr  ere- 
dnlity  it  was  too  lOW  i  And  A  foelifi^  of  sul- 
khiessiiaTiii^b^jen  etetfted  in  soitfe  <]fuanefi; 
it  Was  titken  idtantagd  of  to  induce  a  stnfg.^ 
gle  for  a  general  reduction  of  pfioesi  This/ 
hoWevef ,  haS  been  f  edited  with  great  firin. 
ne^s.  fwo  nfionths  of  the  quartef  have 
passed  without  hnj  ftppeftranee  of  givinff  way, 
and  the  f-esislinee  haft  reeeif  ed  a  frewi  sti. 
niuliis  within  the  last  few  d«y& — Cmnbrim» 


WARRBN'S    ILLUSTEATIYS    GOT- 
TON    MACHINERY. 

THe  eqihpTehensi^e  Series  of  I>opul«r 
lectures  on  the  cdttoft  manufaOtore,  re- 
cently delivered  by  Mr.  'Wftrren,  at  the 
Society  of  Arts;  and  a  notice  of  Which  hM 
appeared  in  the  Meehdniti*  MagaHhei  were 
admirably  illustrated  by  all  extensive  eoU 
lection  of  model  machines  on  it  latge  seale, 
designed  to  sho#  the  Salient  points  6t  the 
course  of  invention  in  this  gtest  bHuich  of 
our  naiionill  industry.  Thesfc  idaehines 
have  been  constructed  by  Mr.  Ifaften 
hitxiseif;  and  thefe  is  fib  pkti  of  the  eotton 
manUfkcture,  frorti  th6  first  treatment  of 
the  raw  material  to  the  final  production  of 
the  cloth,  whether  plain,  dyed,  or  printed, 
which  has  escaped  his  ftttehtion.  A  long 
exj)erienfce  ih  every  branch  of  fcctory-workj 
arid  a  |>eHbet  acquaintftnee  Wi^  the  nts  of 
the  engineer  and  of  the  machinist  hftvb  con- 
tributed to  fit  him  perfectly  for  this  great 
work  of  illustration.  Added  tO  which,  a 
devoted  application  to  the  study  of  the 
subjeci|  pursued  fnost  creditably  in  con- 
junction with  the  krduous  duties  of  his 
avocation,  has  rendered  his  epitome  of  It 
eminently  instructive  and  valuable. 

Mr.  Warren's  cbllectittfi  fconsists  In  the 
first  place  oi  twelve  model  hiachinea,  work- 
ing with  a  precision  ^ual  to  that  of  aiijr 
employed  in  a  regular  cotton-factory  and 

fj|[tnt-works.    tiinliik  Uso  a  Utge  ih&p  of 
hdia,  a  magnified  d^ktdhg  of  the  cotton- 


pMt,  a  dtawmg  of  the  early  me(hOds  of 
manufacture,  a  case  6f  specimens  of  the 
varieties  of  cotton  grown  m  British  India 
and  else^lrhere,  together  with  s^eds,  pods, 
cotfon-oil,  And  oil-cate  ;  a  speofanen  of 
Hindoo  cdlico-prhiting,  ft  Hindoo  drestf 
and  turban,  a  quahti^  of  Ohemteftls  and 
dye  stuffs ;  priirt-blo^ks  of  the  eftrlieSt  and 
latest  ionstruction ;  dyc-vftis,  bleaehJng- 
trough^,  ^n^ftvinf  tooTi,  |tnd  steaming 
apOari^tus.  The  mechanical  portion  of  hit 
coflectioh  eoiitatnit  example^  df  the  ttioat 
recent  p^ented  improvenients  which  han^e 
been  introduced.  Amongst  (hem  is  ft  fine 
mod^t  of  Whitney's  "Saw-gin."  All  the 
important  points  !h  thi  eariy  history  Of  their 
manufactory,  embra:ccd  within  the  period 
from  1783  to  1796,  h^ve  received  ]^articu[1ftr 
attention  in  this  iTIustratfve  Jenes.  The 
inventions  and  constructiye  principles  of 
Kay,  Wyat,  Paul,  Butler,  Kay,  jun.,  Hii^hs, 
Itargreavts,  Lees,  Wood,  Ci^omptoff,  Cart- 
wright,  and  Watt,  are  indicftted  in  Chrono- 
logical order,  and  the  feculiftrities  of  each 
explaiiied  aiid  illustrated.  Blowin^-frames, 
cardlng-fenginCs.  the  fbrmfttion  of  eonfinu' 
ous  slivets  in  the  drawing-machines,'  the 
construction  and  opcrfttioh  of  the  roTtng.> 
frirmes,  the  uniform  twisting  of  the  threads 
upon  the  bobbins,  the  nianner  in  which  the 
speed  of  these  instruments  is  regolfttedj 
and  that  in  which  they  are  thrown  oUt  of 
geat  whferi  eflough  work  has  beCtf  done  by 
tneni;  —  all  these,  and  humerotls  other 
subordinate  operations,  h'ftve  received  ample 
illustration  m  Mr.  Warren* i  teaehinea, 
which  also  ihclude  thos6  comprehended 
under  the  generic  term  "  lObW." 

Mr.  Warren's  lectures  on  the  cotton 
manufacture  hftve  ^tistly  excited  cotisider- 
able  interest  ftojA  this  cottbinaiio^  of 
circumstances,  and  inuch  credit  is  certalnlir 
due  i6  hirri  for  the  observation,  study,  ftnd 
industry  which  he  has  texerted  In  preparin}^ 
so  comprehensive  snd  popular  ft  Course  of 
illustrative  lectures. 

On  Friday,  his  Roval  Highness  Prince 
Albert  visited  the  Society  Of  Arts,  and 
inspected  the  entire  collection,  examining 
witn  great  attention  its  numerous  details. 
The  Prince  spent  upwards  of  an  hour  and 
a  half  in  this  way,  and  expressed  himself 
extremely  pleased.  We  may  add  to  Whftt 
we  have  already  said  concerning  Mr. 
Warden,  that  he  is  well  ftnd  favottfably 
known  in  the  north  for  his  fteilotis  fthd 
successful  effljrts  io  protnote  oducation 
amons  the  labouring-classes,  i&nd  that  he 
himself  is  a  s^f-educated  mari. 

THE  DESIGNS  EXtBNSIOl^   biLL. 

Tttis  Deiigns  Extensioii  Bill  passed  the 
Hotise  of  CommoM  on  Taesday  night. 
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TWENTY-fiECONb   ANJ1*UAL   R&POItf.      BT   HR.  WILLIAM   BADDELEY,   C.E. 

TsB  foUoiHng  is  an  ainJysit;  in  a  tabular  fonn,  of  the  flres  which  occurred  !n  London 
last  year,  exhibiting  in  eich  instance  the  occupancy  of  the  part  of  the  premises  in  vrhjch 
the  fire  originateq,  and  the  opmparative  liability  to  accident  by  fire  of  Tarioue  trades; 
manufiictories,  and  private  dwellings : 


Occupation. 


Apothecaries,  and  dealer^  in  drugs  (no 
laboratories)  .    .    .    «    .    1     .    . 

Bakers 

,  biscuit .....    i    .    . 

— — -,  muffin 

— .  pie I    .    • 


} 


Barge  and  boat-bdilders 

Basket-makers 

Beer-^hops 

Blacking-makers 

Bleachers      ..««...»... 
Booksellers,  bookbinders,  and  stationers 

Bottle-merchants 

Brewers 

Brokers  and  deal^^s  in  old  clothes    •    . 

Builders 

Cabinet-makers      ......... 

Cane-dyers    ......;... 

Carpenters  and  workers  in  w4od,  not\ 
cabinet-makers  i    .    •    .    t    .    .    j 

Caontchottc^manufacturer 

Cemeiit-worKs    ....•.•<• 

Chandlers • 

Charcoal  and  coke,  dealers  in  ...    . 

Cheesemongers 

Chemists  (including  laboratories)      .    . 

Churches . 

Chicory  and  coffee-roasters 

Coaci-makers 

Coffee-shops  and  ^hop-houses  .    .    .    . 

Colonr-mi^ers 

Confectioners  and  pastrycook^      .    •    . 

Coopers 

Corkcutters *    . 

Comd&andUrs   .    • 

Cotton  wool)  dealth's  in  .    .    .    .    •    . 
Carriers  an4  leatherdressers    .    .    .    . 

Distillers,  illicit 

.  tv     .,. 

,  turpentine 

Drapers,  woollen,  linen,  and  mercers 

Drugfcists,  wholesale 

Diysalters 

Eating-houses 

Engineers,  mechanical 

Farmiiig  stotek i    . 

Fire-Annihilfttor  li^aker 

Fireifork-mldLers ;    . 


totally 
Destroyed. 


1 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

1 

1 

0 


0 
0 
0 
0 
0 
0 
0 
0 
0 

1 

0 
0 

1 

0 
0 
0 
0 
0 

1 

0 
0 
0 
0 
0 

1 
1 
1 

0 


Seriously 
Damaged. 


5 
0 
0 
1 
0 
1 
1 
0 
1 

0 

1 
1 
s 

7 
1 

22 

0 
1 
7 
1 
4 
0 
0 
0 
0 
5 
1 
2 
0 
0 
2 


0 


15 


S 
1 
5 
0 
2 


Slightly 
Damaged. 


1 
1 
2 
1 
0 
4 
1 

d 

8 

1 
0 

3 

7 

33 

1 
0 
8 

k 

2 

i 

2 
1 

12 
0 
1 
1 
1 
0 
0 
1 
1 
0 
t) 

23 
4 
t) 

11 
1 
2 
0 
0 


TotA!. 


6 

18 
1 
1 
8 
1 
1 

n 
1 

1 

1 

I 

15 

1 

56 
1 

i 

1$ 
2 
7 
2 
2 
2 
1 

l8 

i 

2 
1 

1 

? 

i 

38 
5 

,1 


1 
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Occupation. 


Founders 

Furriers  and  skin-dyers 

Gas-works . 

Glue-makers '.    . 

Grocers 

Hat-makers 

Hemp-dressers 

Horsehair-merchants 

Hotels  and  club-houses 

Japanners 

Lamp-black  makers 

Laundresses 

Lucifer-match  makers 

Manchester  warehouses   ...... 

Marine  stores,  dealers  in 

Mats,  dealers  in 

Milliners  and  dressmakers 

Musical-instrument  makers     .... 

OU-miUs 

Oil  and  colourmen  (not  makers)  .    .    . 

Painted,  baize-makers 

Painters,  plumbers,  and  glaziers  .    .    . 

Paper-makers 

stainers 

Pasteboard-makers 

Pawnbrokers 

Pipe-makers 

Prmters,  letter-press 

,  copper-plate 

Private  dwellings 

Public  buildings 

Rag-merchants .    • 

Railways 

Rope-makers 

Sale-shops  and  offices 

Saw-miUs,  steam 

School  of  industry 

Scum-boilers 

Ships 

,  steam 

Ship-builders 

chandlers 

Silk-dresser 

Soot-merchant 

SUbles 

Straw-bonnet  makers 

Suffar-refiners 

Tulors 

Tallow-chandlers,  melters,  waz.chand-\ 

lers,  and  soap-boilers f 

Tanners    . 

Tarpaulin-makers 

Tinmen,  braziers,  and  smiths  .... 

Tobacconists 

Toy-warehouses 

Under  repair  a«d  building 

Unoccupied 

Upholsterers 


Totally 
Destroyed. 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
1 
1 
0 
0 
0 
0 
0 
1 
0 
0 
0 

1 
1 
1 

0 
0 
0 
0 
0 

1 

0 
0 
0 
0 
0 
0 


0 
0 
0 
0 
0 
2 
0 
0 


Seriously 
Damaged. 


0 
0 
2 
1 
2 
1 
1 
0 
0 
2 
1 
0 
2 
3 
2 
0 
2 
0 
0 
4 
2 
2 
1 
1 
1 
0 
0 
3 
1 

33 
0 
0 
0 
2 

11 
3 
0 
0 
0 
1 
2 
0 
0 
0 
3 
2 
1 
6 


0 
1 
8 
2 
0 
4 
1 
1 


SlighUy 
Damaged. 


Total. 


4 
1 
2 
0 
5 
0 
3 
2 
2 
1 
1 
8 
8 
3 
6 
1 
7 
2 
0 
9 
0 
1 
0 
1 
0 
1 
1 
2 
0 
303 
1 
4 
3 
0 

25 
3 
1 
1 
6 
0 
0 
0 
1 
1 

13 
0 
1 
9 


1 
1 

4 
5 
3 
7 
S 
0 


4 

1 
4 
1 
7 
1 
4 
2 
2 
3 
2 
3 
5 
6 
7 
1 
9 
2 
1 

13 
2 
3 
2 
3 
1 
1 
1 
6 
1 
337 
1 
4 
3 
3 

37 
7 
1 
1 
S 
1 
2 
1 
1 
1 

16 
2 
2 

14 


1 
2 
7 
7 
3 
13 
6 
1 
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.    Occupation. 

Totally 
Destroyed. 

Seriously 
Damaged. 

• 

Slightly 
Damaged. 

Total. 

Vamish-makers 

Victuallers 

Warehouses 

0 
2 
0 
0 
0 
0 
0 
0 

1 

13 
8 
I 
0 
0 
0 
1 

2 

25 

3 

1 
3 
1 
4 
1 

3 

40 

6 

Weavers ,    . 

2 

— m     1  mat 

3 

wharfingers 

1 

Wine  and  spirit-merchants 

Wood-merchants 

4 
2 

Total      .... 

25 

238 

660 

923 

The  daily  distribution  of  last  year's  fires  was  as  follows : 


Monday. 

Tuesday. 

Wednesday. 

Thursday. 

Friday. 

Saturday. 

Sunday. 

144 

187 

133 

127 

129 

117 

136 

Their  distribution  through  the  hours  of  day  and  night  has  been  in  the  following 

proportion : 


• 

• 

OD 
PE4 

i 

§ 

o 
OQ 

Third  hour. 

Fourth  hour. 

Fifth  hour. 

Sixth  hour. 

Seventh  hour. 

5 

.-a 

S             Ninth  hour. 

o 

•a 

c 
H 

25 

i 
i 

S 

J 

A.M. 

61 

69 

40 

33 

19 

20 

17 

14 
57 

20 
67 

26 

P.M. 

32 

18 

28 

27 

25 

50 

51 

80 

82 

49 

Tke  cQutes  o/JIre,  so  far  as  could  be  satisfactorily  ascertained,  may  be  stated  as  follows : 


Accidents,  unforeseen,  and  for  the) 

most  part  unavoidable   .    .    .    .  / 

Apparel,  ignited  on  the  person 

Bleaching  nops 

nuts 


Candies,  various  accidents  with  . 

,  ignited  bed-curtains  . 

,  —  window.curtains 
Carelessness,  palpable  instances  of 

Charcoal  fires 

Chicory-roasting 

Children  playing  with  candles    . 


15 

9 

1 

1 

131 

73 

49 

17 

1 

1 

1 


Children  playing  with  fire 6 


gunpowder 
lucifert 


1 

4 
19 

2 
69 


Cinders  put  away  unextinguished   . 

Coppers  overheated 

Fire-sparks 

w_  kindled  on  hearths  and  otherl        ^ 

improper  places f 

Fire-arms,  discharging 2 

Fireworks,  making 4 

,  letting  off 6 

Friction 1 
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Flues,  foal  and  ignited ......  34 

,  defective  or  overheated  ...  $7 

,  blocked  np  ...:...  10 

,  of  hot  plate 8 

Fumigation,  incautious 2 

Furnaces 16 

GaS|  escape  of,  from  defective  fittings .  6$ 

. ^  „_— — _  street-maihs    .    .  2  | 

,  lighting  of  j» 6 

,  burning  too  high 9 

a  explosion  ai  work^ 2 

Hearths,  defective ^ 

Intoxication  . 
Lamps,  oil  •  . 
naphtha 


niSTTTurioii  o^  civtt  Ei^iGaidBEES. 


spontaneous  ignition  of  dung    .    . 
I       lamp-black 

^^~.^—~— •  phdsphorus 

— — — — - —  rags,  wet    . 
,  greasy 


2 

S 

7 

39 


Lime,  slakmg  of ' 

Linen^  drying  or  airing  before  fire  .    , 

Lucifer-matches,  making 3 

f  acoidentelly  ignited .      8 

,  accidentally  ignited  1      . 

by  cat ;     .    .  f 

,  accidentally  ignited  | 

by  sun's  heat      .     ., / 


— -,  usmg 


2 

13 
1 


tan 


1 
8 
2 

4 
1 
1 


Siboking  in  bed  . 
SUlls,  illicit  .  . 
Spirits,  drawing  off 

Steam-boilers,  neat  from   .    :     .    .    -^S 
,  explosion  of 


Stoves,  improperly  set,  defective,  aAd  1 
overheated  ...    ^    ....  J 

— — ,  drying 

.,  ironing 

,  muffin 


-,  pipe .  . 
-,  portable 
gas  .    . 


Suspicious 

Tobacco,  unfextin^ished  ;    .    . 

Varnish  and  oils,  ftc,  boiling  of 

Wilful IS 


1 
17 

iS 

2 
1 
9 
2 
2 
9 
2J» 
7 
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Naphtha,  explosion  of 

■        — ,  bottle  of  broken 1 

Ovens»  defective  a&d  overheated      .    .  7 

Piteh  and  tar,  boiling  of 4 

Shavings,  loose,  ignited 49 

[We  flhd  ourseWes  reluotantif  obliged  to  defer  the  remaining  portion  of  BCr.  Baddetey*s 

Paper  for  our  next  Number.] 


INSTITUTION    OF    CIVIL    ENGINEERS. 


TiiE  ordinary  weekly  meeting  of  the  In- 
stitution was  held  on  Tuesday  evening  last, 
James  Meadows  Rehdel|  Esq.,  Presid^t, 
in  the  chair.  The  Taper  read  was,  **  Ex- 
perimental Inves^gaiion  of  the  Principles 
of  Locomotive  Boilers,"  by  Mr.  D.  K. 
Clark. 

The  Pape|r  commenced  irith  some  his- 
torical facts  in  locomotive  progress ;  show- 
ing that  the  general  desigi^  of  the  loco- 
motive  was  tnatured  immediately  after  the 
trials  on  the  JLi^erpool  and  Manchester 
Railway,  th  1829;  combining  ihe  multi- 
tubular horizontal  boiler,  ihe  horizontal 
cylinders,  and  the  blast-pipe.  Reference 
was  made  to  the  various  systems  practised 
in  working  out  thq  general  design,  and  to 
tne  necessity  |br  fixed  principles  in  proper- 
tioning  the  locomotive  to  the  work  for 
which  it  wa#  destined.  For  the  proper  dis- 
cussion of  the  question,  it  was  indispensable 
te  distinguish  the  three  elements  of  ihe 
machine, — the  boiler,  the  engine,  and  the 
carriage, — and  to  consider  them  separately, 
with  respect  te  their  proper  fanctionsi  at 
t^e  mixing  up  of  one  with  the  other  had 
cjiused  much  of  the  ctmfusion  with  which 
many  of  the  recent  discussions  on  the  8ub« 
ject  had  been  invested. 


The  Paper  was  chiefly  devoted  to  the  dis« 
cussion  of  the  physiological  principles  of 
locomotive  boilers.  It  was  argued  that  th^ 
combustion  of  coke  in  the  firebox  was,  in 
practice,  veiy  completely  effected  |  that  it 
was  quite  independent  of  the  strength  at 
the  m'aft,  being  equally  complete  with  fast 
and  sloK  drafS^j  that.expedifi)ts  for  im- 
proving ihe  combustion  were  superfliio&s  { 
and  that  the  combustion  of  coal  mi^ht  also) 
in  practice,  be  perfected  by  a  judicious  vm€ 
qi  the  aah-]^an»  damper,  and  the  firej.d<H>rk 
The  evaporation  of  l2  lbs.  of  water,  ^r 
pound  of  pure  coke,  waa  found,  by  oareful 
laboratory  e^eriments,  to  be  the  maximup 
evaporative  Jjerfoimance.  lb  the  btet  Or- 
dinary practice,  a»  actual  exapQrati4il.<tf 
9  lbs.  eif  water  per  poiind  of  c^ei  pr  TH  |»er 
c^nt  of  the  possible  maximumb  was  readily 
obtained,  the  balance  being  loft  by.  iMlbage 
of  air  and  by  waste ;  and  it  waa  adopted  by 
the  author  as  the  ttdiiterir  stendard  of  prae- 
tical  economioal  evpf  oration.  ., 

It  was  shown,  by  numerous  examples, 
that  the  question  of  thB  relatife  vaIiia  of 
fire-box  and  tube  surface  was  of  nO  |iraetip|d 
importance,  as  the  efficiency  of  beilvia  jTM 
i«>t  «ensibly  aflbeted.  by,  thein  xtlatin 
amounta ;  that  the  superiority  or  fire-box 


iKsnftJtibf^  tt  BiviL  feoiks^s. 
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siirilce  wa^  due  merely  to  iti  gi*eateir  pidt- 
iiniiy  to  th«  fire  i  iiid  that  th^  dlstindtioii 
of  iTttdfaAt  laA  eoniBiBnieated  kett  vas 
m^r^  ^.j^ciimatanUal ;  that,  ^w^lftt..  .w^a 
gained jn  radiant  h^at  wa^  Ipst.m  commu- 
nicaied  neat';  i^d  ikat  whether  it  was  all 
radiating  bi*  ^  eommunieated  ih&tter<^d  ht>t 
to  the  total  eflij^fcneyiBf  th<»  fiielt,.  On  thaae 
KflH^IMls  ^(^  ^atjbov  jrega^d^Awith  Ijid^ff^r? 
eijice  the  us^  oj  such  expedients  aa  extended 
fire-^oxes,  inid-leathers,  Corrugated  nlaiesy 
and  ^  eom  DiisdoA  •  cliambers ';  and  .  it  was 
afiserled,  that  where  the  addition  of  mid- 
feathers,  had  hi^en  tbuhd  advantageous,  there 
haj  been  a  aeliciency,  or  maUarrangeiiieiit 
of  tJie  tub^-surface. 
A  nuniit'e  analysis  was  pade  oj  tlie  re- 


comprising;  seyeral  maiie  b^  llie  author,  oii 
the  engines  of  jkhe.  Oaledohian|.^dmbui;gH 
aiid  .Gla^ow,  and  Glasgow  and  Sou^- 
Western  fliilways.    It  was  concluded  that 


me  cpoj^bngjcal  eyaporaiive  nower  of  boiliera 


grate  ba^  the  efiecl.oi*  reducing  tte  econo* 
nijcai  evaporative  .power,  pot  necessarily 


hour  waa  i^qcbippahie^  by  a  reduced  in, 
tensi^  of  con^buation.  and  bjr  a  le^s  rapid 
tranamlaaiQ^  qf  heat  to  \n»  water»  ih  con^ 
a^g^ence  of  which  a,  greater  qi^antli^  pt 
linabsorVed  beat.muat  e8<;ape  by  ^tlie  chim- 
nor^,  Ai^wcrjeaae  of  heatij^g  surface,  again, 
rcj.^c^d  tM, waste  ot.,beaL  a^id  .nronno^fid 
ecdnpo)^  of  iyelf  an^^  added  gt'eatJir  to  t^e 
Qcpnomical  ^vajioratiyp  Doyreir.  .In  short, 
1^  (jjuestion  Qe^qlxeo  itself  into  tae  mutual 
aJliuatiQen^  oj*  tnree.,eleipepta,---the  neces^ 
larj  rate  o(  evaporation,  tbe  grate-area,  ^na 
tne  h^a^tix^  .suirfaciEi,  consistent  with  the 
ecctt^Qmical.  gen^era^o^  of  steaia|  at  the 
aasu^ed  practical  standard  rate  Pi  9ibs.,  of 
w^ter  j^r,  po«nd  of  good,  coke.  ^  An  in- 
veatigaUon  of  tti^  casej»,  of  ^economical  eva- 

5pr%tipn,j|i  Uie  table,  orpxaprimpnta,  ^pn- 
p|!ied..the  autho^  to.  the  jTollAwins  vei;y 
impqrta»t  equation|,e;El>rpsai;M;  tAe  relf^ion 
ot  the  thrfe  ele^te^ts  9f^boiter-power,i,in 
whic))  e  wj|§  4bc  |naf  iir^um  eqonomical  eva- 
poration, iig^  feet  of ,  Winter,  per  fooit  of",  grate 
^r,  hour.;  >i  wan  the  total  heating,  surfacei 
i|i,a^vk9^e  fegt,  measured  inside ;  and  g  waa 
the  grat«-area  in  square  feet| 

c  » .00222  T- 


From  this  it  followed:— lit  Jhit  thp 
economical  .  evaporative  povr€)c  decreased 
diredtiy  as  the  area  of  grate  wajs  increase4. 
even  while  the  heating  surface  remained 
the  same.  2nd.  That  it  increased  directly 
as  the  square  o^  the  hieating  surfa9e,  wnpn 
the  grate  remained  the  same.  di-d.  Tjiat  the 
necessary  heating  surface  increased,  only, 
as  the  square-root  oif  the  economical  eva- 
porative power.  4lh.  That  the  heating  sur- 
face must  be  increased  as  the  square-root 
of  the  grate-area,  Car  a  given  economical 
evaporative  power.  It  was  contended  tlience, 
that  the  heating  purface  woiiid  be  economi- 
cally weakened  by  an  e;^tcnsioh  of  the  ^rate, 
and  would  be  strengthened  by  its  reduction  i 
and  that  whereas  large  grates  were  com* 
mohly  thought  to  be  an  Unmixed  g09,d,  ai^d 
being  generally  recomniended,  were  usually 
adopted ;  still  they  might  be  ipade ,  too 
latge ';  hot  that  their  extension  a Jccted  the 
qualij^  of  conbustipn,  but  chat  the  econo- 
mieal  evaporative  powej-  might  be  reduced. 
Concentrated  and  rapid  combustion  was 
alike  the  true  practice  for  the  largest  ana 
the  Smallest  boilers  i  a^<ji  in  loconiotiv^^ 
wh6re  lightness,  compaclness,  and  effi.- 
ciency,  were  primary  objects,  the  boilers 
should  be  designed  for  the  highest  ave- 
rage ratea  pf  ^v^^orition  per  foot  of  gtate, 
that  might  1»«  fbUowed^  m  gddd  practied, 
consif tently  with  th«  hij^heat. average  rat* 
at  which  coke  could  be  tNroperly  consumed  i 
as,  in.  thin  matter,  the  amailcst  grate,  and 
the  amallect  #in^UAt  bf  heatuii  aaurfilbe, 
conaietent  with  goodpractioe,  might  be  em^ 
ployed.  It  Was  statsd  that  1^0.  lbs;  to 
WO  \h^  of  good  aound  coke  could  be  con- 
anmed  par  foot  of  grate  per  hour;  iiid, 
allowing /•r  inferior  fuei^  an  average  maxi^ 
mum  of  112  lbs.,  per  foot  of  grate,  per  hour 
waa  reoommehdea  aa  a  general  datnm.  Thia 
dettcrmined  the.  average  maximum  of  eeonb^ 
mical  ^va|>oration  to  be  16  feet  of  water  per 
foat  of  grate  per. hour,  avowing  dlba.  (^ 
water  per  pound  of  eoket  for  which  85  ieet 
Of  heating  aurfkce,  per  foot  of  grate,  should 
be  .provided*  It  Waa  accordingly  reoom- 
mended  that  a  heating  surface  ai  leaai  85 
timea  the  grate  area  ahould  be  adopted  in 
practice. 

.  It  waa  alao  ahown,  by  exam^lea*  bf  infe- 
rior economy  of  evaporation,  that  the  clear- 
ance between  the  tubea,  for  the  oireulation 
of  water  and  steam,  was,  in  many  boilers, 
much  too  small ;  that  the  clearance  should 
be  !ii  prbportibn  to  the  numbier  of  tubes; 
and  that  for  good  practice,  a  clearance  at 
the  rate  of  one-elg^th  pf  ai^  .inch  for  every 
thirty  tubes  should  be  allowed. 

The  author  supplied  sev&ril  practical 
rttleai  deduced  from  thia  .exan; 'nation,  jmd 
stated  .hhi  coqvip^on  that  t^c  .  ■'1oduc^9n8 
from    his    experience,    with    It. emotive- 
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boilers,  were,  in  the  main,  applicable  to 
all  other  forms  of  boiler.  |Ie  applied  the 
rules  to  several  conspicuous  examples  of 
locomotive  boilers  of  the  present  day,  and 
endeavoured  to  show  in  what  respects  they 
were  defective;  he  also  suggested  simple 
means  of  rectifying  them,  and  of  improv- 
ing their  action,  and  alluded  to  the  long 
boiler  of  Stephenson  as  affording  the  best 
example  of  combined  lightness,  compact- 
ness, and  evaporative  power. 

The  author  finally  referred  to  his  practi- 
cal investigations  on  the  subject  of  the 
blastoipe;  from  these  he  concluded  that, 
in  all  practical  cases,  the  blastpipe  was  sus- 
ceptible, by  a  correct  adjustment  of  the 
details  of  the  boiler,  of  being  made  abun- 
dantly wide  enough,  consistently  with  the 
demands  for  steam,  to  afford  a  free  and  suffi- 
cient  exhaust,  at  all  speeds,  so  as  practically 
to  remove  all  back  pressure  by  imperfect 
exhaustion. 

The  discussion  of  Mr.  Clark's  Paper 
on  "Locomotive  Boilers"  was  adjourned 
until  the  meeting  of  Tuesday,  March  15th, 
when  it  was  announced  that  the  whole  of 
the  evening  would  be  devoted  to  the 
subject 

After  the  meeting,  Mr.  Hulford,  of  ^.M. 
Dockyard,  Woolwich,  exhibited  an  ingeni- 
ous instrument  of  his  invention,  for  ascer- 
taining from  an  indicator-card  the  steam- 
pressure  on  the  piston  of  a  steam-engine. 

The  indicator-card  being  placed  on  the 
board,  so  that  the  atmospheric  line  coin- 
cided with  the  marks  on  the  retaining 
springs,  the  triangular  scale  was  placed  at 
the  bottom  of  the  figure,  and  the  side  roller 
made  to  revolve,  until  the  spiral  line  on  it 
intersected  the  edge  of  the  scale,  in  which 
position  the  roller  was  fixed.  The  distances 
between  the  steam  and  vacuum  lines  were 
taken  by  sliding  the  scale  along  the  fig^ire, 
and  ten  or  twenty  divisions  might  be  taken 
according  to  the  degree  of  accuracy  re- 
quired ;  the  sum  of  the  distances,  divided 
by  their  number,  gave  the  mean  pressure 
on  the  piston. 

A  great  saving  of  time  in  the  measure- 
ment of  all  irregular  figures  evidently  re- 
suited  from  the  use  of  &e  instrument,  and 
its  simplicity  and  low  price  were  also  points 
in  its  favour. 


The  CruUi  qf  the  "  Challenger*'  Ltfe-beai, 
and  Veyage  from  Liverpool  to  London  in 
1852.    William  Pickering. 

The  astounding  results  which  have 
been  obtained  with  that  novel  combination 
of  materials  generally  known  as  the  "  tu- 


bular life-boat,"  will  be  certain  to  ensure 

for  this  little  volume  a  very  large  measure 

of  attention.    It  is  well  known  that  when 

the  Challenger, — ^for^such  is  the  suggestive 

name    which   her  inventor    has  bestowed 

upon  her, — ^arrived  in  the  Thames,  she  had 

just  aecomplished  a  coasting  voyage  from 

Liverpool,    passing    through    the     Menai 

Straits,  and  calling  at  Barmouth,  Cardigan, 
Strumble  Head,  Swansea,  Ilfracombe,  Pen- 
zance, Plymouth,  Cowes,  Brighton,  Rams- 
gate,  and  other  intermediate  places.  In  the 
course  of  this  long  and  arduous  navigation 
the  Challenger  was  frequently  in  situations 
of  extreme  danger,  many  of  which  were 
purposely  sought  by  her  crew  for  the  pur- 
pose of  proving  her  efficiency  under  cir- 
cumstances  where  life-boats,  even  upon  the 
principle  of  construction  which  the  North- 
umbenand  Committee  have  sanctioned, 
would  infallibly  have  gone  to  pieces,  or 
drowned  their  occupai^  in  **  righting." 

To  give  anything  like  an  idea  of  the 
perfect  adaptation  of  this  singular  structure 
to  the  numerous  requirements  which  a  life- 
boat ought  to  meet,  would  be  wholly  im- 
possible in  the  space  we  have  at  our  disposal. 
We  can  only  make  a  few  general  observa- 
tions. The  log  of  the  voyage  has  been 
written  with  ffreat  fairness ;  and  though  a 
very  pardonable  admiration  of  the  qualities 
of  ''the  craft"  may  be  traced  in  the 
description  of  the  numerous  incidents 
which  figure  in  its  pages,  facts  are  stated 
circumstantially,  and  uie  means  of  corro- 
berating  or  disproving  them  are  placed 
within  reach.  We  may,  however,  instance 
the  entrance  to  Barmouth,  the  run  from 
Ilfracombe  to  Padstow,  and  the  passage  of 
the  bar  at  Rye,  as  feats  of  extreme  danger 
and  difficulty,  which  have  been  aecom- 
plished by  means  of  this  ingenious  vesseL 

As  the  subject  now  stands,  we  must  take 
it  that  the  Challenger  is  capable,  under  all 
circumstances,  of  accomplishing  the  several 
matters  included  in  the  challenge  of  her 
owner  and  inventor,  Mr.  Richardson,  cir- 
culated on  the  23rd  of  February,  1852. 
The  principal  of  these  are  towing  out  by 
steamers  against  head  wind  and  sea,  for 
three  or  four  miles;  towing  before  the 
wind  for  one  or  two  miles,  the  hawser  paid 
off  to  at  least  forty  fathoms  ;  beaching 
through  the  surf  on  a  lee-shore ;  landing, 
re-enoDarking,  and  rowing  out  to  the 
steamers  against  the  surf;  anchoring  in 
broken  water  with  spring  on  cable,  so  as 
to  keep  nearly  broad-side  to  the  surf,  the 
crews  all  the  while  being  on  the  windward 
gunwales ;  and  working  to  windward.  The 
voyage  of  the  Challenger  shows  dearly 
enough  that  she  is  capable  of  encountering 
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difBoultiet  firom  which  ordinary  boats  mast 
shrink. 

Her  tubes  draw  only  a  few  inches  of 
water,  and  the  heaviest  sea  that  can  strike 
her,  or  the  greatest  inequality  of  weight 
that  can  be  tried,  merely  has  the  effect  of 
raising  the  tubes  alternately  without  sub- 
merging the  boat.  Nor  even  is  it  possible 
that  the  men  can  be  washed  out  of  her ;  for 
a  sea  immediately  disappears  through  the 
grating.  Thus  the  gpreat  object  for  which 
this  novel  boat  has  contended — ^that  of  de- 
monstrating the  impropriety  of  attaching 
paramount  importance  to  the  "self-rieht- 
mg"  principle— appears  to  be  more  uum 
accomplished,  even  if  that  principle  did 
not  stand  self- condemned  by  the  melan- 
choly accidents  at  Rhyl,  and  atLytham. 

There  are  many  other  features  of  this 
subject  which  it  would  be  important  to 
notice  in  connection  with  the  voyage  of  the 
Chaiknger,'  but  for  many  reasons  it  is 
whoUy  unnecessary  to  pursue  it  ftirther. 
The  challenge  of  Mr.  Richardson  has  not 
been  accepted ;  but  we  do  not  pretend  to 
assign  a  reason  for  neglecting  or  evading 
it,  still  less  to  found  anything  upon  the 
circumstance.  It  is  essentia],  however, 
considering  the  veiy  unsatisfactory  state  of 
our  life-boat  arrangements,  that  the  merits 
of  this  invention  should  at  once  be  sub- 
jected to  the  test  of  ordinary  practice.  The 
account  of  its  efficiency  in  tne  little  book 
before  us,  making  every  allowance  for  par- 
tiality, assigns  an  extremely  high  character 
to  it,  while  the  reports  of  the  state  of  many 
of  the  stations  and  their  life-boats,  which 
are  occasionally  introduced,  are  of  a  nature 
to  demonstrate  the  necessity  of  bringing 
the  whole  subject  within  the  sphere  of  Par- 
liamentary cognizance.  This,  we  are  satis- 
fled,  must  soon  be  the  case.  In  the  mean- 
time,  the  tubular  life-boat  principle  cannot 
remain  in  concealment,  but  must,  whether 
assisted  or  not  assisted,  approve  or  destroy 
itself  in  nautical  estimation. 

The  reader  of  this  book  will  very  much 
instruct  himself  in  the  management,  exigen- 
oies,  and  relative  advantages  of  life-boats ; 
and  beyond  that,  it  is  proper  to  add,  that 
it  possesses  very  great  literary  merit,  which 
will  please  him  in  its  numerous  and  gra- 
phically described  incidents. 

Tke  SUam  ^osy,  and  ike  appUeathn  rf 
Screw 'propettert  to  Sea  agoing  Ltne  rf 
Batile  Shipe,—A  Letter  to  the  Rt,  Horn. 
SirJamee  Graham^  Bart,,M.P.,  First  Lord 
ef  tke  AdimiraUy.  By  Jobn  Cochrane 
HosEAsoN,  Esq.,  Commander,  R.  N. 
Saunders  and  Stanford. 

The  interests  of  our  Steam  Navy,  so  far 

at  they  depend  upon  details  of  construc- 


tion, have  received  a  careful  consideration 

from  the  author  of  this  •  letter,  whose  views 

on  the  subject,  in  many  instances  verified 

by  the  result  of  experiments  which  his  own 

ingenuity  and  perseverance  have  succeeded 
in  instituting,  deserve  every  means  of  pub- 
lication. Capt.  Hoseason  is  one  of  the  com- 
paratively small  number  of  naval  officers 
who  devote  their  attention  to  questions  of 
this  nature,  and  feel  a  highly  creditable 
interest  in  improving  the  efficiency  of  the 
the  great  arm  of  the  service  to  which  they 
belong.  Under  his  directions,  and  pro- 
ceeding upon  principles  which  his  exten- 
sive  observation  and  judgment  suggested, 
the  steam-sloop  Ii^fieeihU  performed  a 
long  course  of  trials,  which  have  very  con- 
siderably added  to  our  knowledge  of  thfe 
practical  working  of  the  system  of  com- 
bined steaming  and  sailing  in  the  Navy.  It 
is  not  this  subject  alone,  however,  that  he 
has  investigated.  There  is  scarcely  any 
one  of  the  numerous  matters  incidental  to 
the  most  effective  condition  of  steam-ves- 
sels of  war  which  has  not,  in  some  way  or 
another,  been  brought  into  an  improved 
state,  or  put  in  .train  for  advancement 

In  the  letter  before  us  he  calls  attention 
to  the  most  prominent  of  these,  many  of  his 
suggestions  with  respect  to  which  have 
been  honoured  with  the  approbation  of 
some  of  the  most  distinguished  naval  au- 
thorities of  Whitehall  and  Somerset-house. 
Some  of  the  most  important  parts  of  the 
evidence  taken  before  the  Select  Committee 
of  the  Hou^e  of  Commons  on  the  Navy 
Estimates  in  the  years  1848  and  1849,  are 
here  carefully  an^ysed,  illustrated  by  col- 
lateral  facts  in  screw  navigation,  and,  in 
some  instances,  deficiences  in  the  evidence 
have  been  supplied.  With  the  failures 
before  our  eyes  which  are  constantly  occur- 
ring in  dockyard  productions,  and  the 
obvious  want  of  a  directing  power  in  dock- 
yard operations  of  adequate  intelligence, 
our  readers  will  not  be  surprised  to  learn 
that  Capt  Hoseason  meets  with  abundant 
occasion  for  criticism.  Several  questions 
and  answers  from  the  Blue-book  are  paraded 
before  the  public  eye,  not  a  few  of  which 
speak  for  themselves  in  language  condem- 
natory of  our  present  system  of  manage- 
ment 

While  assuling  the  weak  points  of  our 
naval  administration  in  matters  of  con- 
struction, he  does  not  fail  .however  to  offer 
freely  his  own  remedial  arrangements.  The 
faults  which  he  finds  extend  to  the  state  of 
knowledge  of  high  officials  in  their  own 
business;  and  his  proposals  virtually  em- 
brace  the  same  point  The  suggestions  he 
offers,  which  have  not  yet  been  adopted, 
are  numerous,  many  of  them  directed  to 
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ifiatierd  of  cbnsiderat)le  importance!  and  all 
ibtthdied  Vipon  bbii^rvation  uid  expeHenc^} 
Mttblishinf  a  fiitoumbla  probabiU^  in  their 
bebftlf...  Th^.moft^  ^mpprtiint  of  thepi  ap. 
pears  to  be  that  of  increasing  the  effectiv^ 
norse-pow^r  of,  the  vessels,  so  as  to^^ain  ah 
increase  o^  speea  at  the  necessary  sacrifice 
of  a  somewhat  increased  expenditure.  Au- 
thorilies  of  High  repute  in  the  ei^ineenng 
world  are  referred  to,  ana  uie  entire  ques- 
tion is  discussea  comprehensively,  and  wiih 
ability*  ^ 

Tfki  dfcliop^dia  pf  U^fia  Arts.    Bdit«d  by 
Charlbs  ToMbiMSON.    Geofge  Virtue. 

PiRT  Jt^lJC.  of  Ihls  aimirably-donductei 
has  just  made  its  appearance.  Con- 
sidering how  very  extensively  its  literary 
and  arliliie  merits  hi^  khown  hnd  appre- 
ciated, it  is  almost  siiperftuous  t6  say  that 
this  porlion  of  the  undertaking  is  dlstiii- 
giiished  equally  With  its  btedecessoirs  by.tke 
great  research  which  Mr.  Tomlinsoti  has 
bestowed  iipon  the  past  history  add  present 
state  of  each  subject  of  art  and  science  epi- 
braced  by  ii,  th^  general  accuracy  of  his 
ftcts  and  fi^uires,  the  popular  and  eminently 
successful  manner. in  which  he  contrives  to 
convey  an  extensive  and  even  technical 
knowledge  of  iKe  several  mattei-s  he  treats 
of,  and  the  nutnber  and  beauty  of  the  ilius. 
trative  engravings.  This  valuable  article 
oil  the.  pAper  xoanufikcture,  to  which  we 
adverted  ih  our  last  notice  of  the  Cvclo- 
psdia,  is  here  continued  and  brought  to  a 
close  ;  presenting  a  comprehensive  and 
popular,  yet  substantial^  account  of  that 
important  branch  of  manufacturing  in- 
dustry. At  the  close  of  the  {>art  we  are  lei 
deeply  into  ^hat  new  and  attractive  walk  of 
experimental  philosophy,  which  \k&i  now  so 
many  ardent  votaries — photopaphy.  From 
the  pen  of  Mr.  Tomlinsoh,  this  ^ubjeci  re- 
ceives a  minute  e'xplanadon  of  the  philoso- 
phical principles  upon  which  its  various 
processes  depend,  and  entering  upon  the 
necessary  directions  for  their  performance, 
between  these  limits  we  have  some  ex- 
ti'enieiy  important  and  highly  interesting 
articles,  p^ticularly  one  on  phosphorus 
and  the  lucifer-tnatcli  manufacture,  to 
which  we  have  directed,  attention  in  another 
page,  while  submitiing  a  letter  oh  tne  sub- 
ject  from  Mr.  I'omlinson  to  the  considera- 
tion of  our  readers. 
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€Mdj^re-MUf  anS  dmmumiton  or  pnjeciiles^ 
and  the,mode  fif  makuu  t^  w  preparing  the    ^ 
same',    latent  dated  August  23, 18$2. 
This  invention  comprehends — 

1.  l^he  CAnstructibn  of  .the  barrels  of 
firp-arihs  slightly  enlarged,  at  the  inner 
extremity^  for  the  purpose  of  admitting  ot 
the  moire  perfect  expansion  of  hollow  shot 
when  jired  from  such  guns. 

2.  A  sliding  sight  adjustable  to  difierent 
ranges,  and  capable  of  being  rietainea  iu 
any  desired  position,  the  degree  of  elevatioii 
beinglndicftted  by .  a  scale,  which  enables 
a'^  officer  at  any  time  to  direct  jbis  men  to 
adopt  the  exact  ainounl  of  elevation  of  the 
sight  required. to  hit  di^ta^t^objects. 

S.  xlie  formation  of,  c^lindro-spherical 
shot  or  siiells,  with,  a,  prqjecting  stem 
attached  io  their  rear  end,  whicli  stem  is 
intended  to  project  through  a  nole  in  the 
breeqh  of  the  gun,  from  which  the  projeo- 
tile  is  to  be  fired;  .by  which  means  six 
pound  shot  may  oe  discharged  Irom  three 
pounder  guns,  . 

4s  A  method  or  form  of  rifiinj  for  fire- 
ahns,  which  the  patentee  calls  "  sohero- 
elliptic  '*  rifling.  An  appifoximation  to  the 
form  of  the  inteHor  of  the  barrel  wheji 
rifled,  in  this  inanner,  may.  be  obtained  oy 
describing  aDoutjt  circle,  which  ia  supposed 
to  represent  the  smooth  bore,  tliree  eqiui 
arcs,  of  greater  radius,  according  .to  the 
depth  of  grooving  required,  each  of  ihese 
arcs  starting  from  a  ^iven  jpoint  in  the  cir- 
cjimference  of  tl|e  circle,  and  teriTiinating 
at  a  point  exterior  to  tnat  on  the  circle 
where  the  succeeding  arc  is  to  commence. 
Then  by  connecting  tne  terminating  point 
of  one  arc  with  the  starting  point  oi. the 
next  succeeding  one,  oy  means  of  radial 
lines,  the  figure  of  the  grooving  will  oe 
obtained.  By  adopting  this  system  ot 
rifling,  the  iriction  is  asserted  to  be  re- 
duced, or  rather  to  be  more  equally  diatri- 
buted  over  the  surface  of  the  barrel  than 
with  the  ordinary  forma  of  grooves. 

^.  The  attaching  of  a.  thick  wad  of , felt, 
or  other  material,  and  a  disc  of  metal,  fixed 
by  means  of  a  projecting  wire  to  the  rear 
end  of  conical  shot ;  the  object  being  to 
prevent  wii^dage  by  the  discharge  com- 
pressing the  wad  he^ween  thp  disc  and  the 
rear  end  of  the  shot,  so  as  to  cause  it  to 
expand  laterally,  and  thus  fill  the  barrel. 

6.  TKe-formation  of  <iartMdges  with  shot 
of  the  foregokig  description,  th%  body  of 
the  cartHdge  bbing  either  msde  by  enclos- 
ing the  powder  in  paper  wrapped  round  it, 
ot-  by  means  of  a  card-box  resfemblin^  a 
pili-oox. 

Julius  Robert^,  of  Porismotithj  Lieu- 
tolsat  iB  the  Royal  MRriw  Artillery.  Far 
ingr^»MfnUintiew^Hv»»f^9camp9u*  Patent 
dated  August  23, 18^2. 
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Lwitimaiit  Roberto'  improTementa  con- 
>*  sist  in  applying  a  magnet,  suspended  by 
one  of  ito  ends  in  a  horizontal  position 
over  the  oompaay-earcT)  and  acting  by  its 
ma^atio  attraction  on  a  vertical  magnet, 
whieh  U  atUched  to  the  comjpaBs-card  un- 
mediaitaly  under  the  free  end  of  the  hori- 
zontal magnet,  with  reapect  to  which  it  is 
vertically  i^juatible^  The  horizontal  mag- 
net if  balanced  on  its  point  of  support  by 
a  weighted  arm  which  projects  to  the  oppo- 
site aide  of  the  eompaas-oard|  and  trom 
which  depends  a  pointer  which  serves  to 
indieatei  by  oomparis^n,  the  deviations  of 
the  eoDDpaaa  from  the  magnetic  meridian. 
In  addition  to  the  magnets  already  men- 
tioned, there  ia  another  bar  or  horse-shoe 
magnet  passed  through  the  centre  of  the 
glass-caae  in.  which  the  compass  is  en- 
cloaed,  the  eSeoi  ot  which  is  to  exert  a  con- 
stant tendency  to  raise  the  compass-card 
from  Ito  pivo^  and  thus  maintain  it  cor- 
rect^ balaneed. 

Claim* — ^The  mode  of  constructing  and 
combining  the   parto   of  mariner's  com. 


PiEKRS  Amable  de  Sairt  Simon 
SiCAftO*  chemist,  of  Paris.  For  improve^ 
mmUi  tfi  muiblkig  ptfsotu  to  rismaiH  und^ 
taolfr  and  in  fi(Niwu9  vapour$»  Patent  dated 
Aifgiiat  26, 18d2. 

1.  The  manner  in  which  the  patentee  pro* 
poaea  to  enable  persons  to  breathe  under 
the  water  or  in  noxious  vapours  is,  by  com- 
biniiig  with  the  diving  or  other  dress  with 
which  they  are  supposed  to  be  provided  an 
arrangement  of  apparatus  supplied  with 
oxygen  under  prescore,  which  ia^  to  be  used 
for  mixiag  with  the  respired  air,  and  en- 
abling it  to  be  again  breathed  after  having 
been  previoualy  deprived  of  ito  carbonic 
aeid,  by  paaaing  it  through  a  vessel  con-r 
toining  a  mixture  of  sulsacetate  of  load  and 
cavatic  potaah,  whif  h  vesael  alao  forms  part 
of  the  apparattti  before  alluded  to. 

2.  In  order  to  si^»ply  light  when  required 
for  conducting  subaqueous  e:^lorationS| 
the  patentee  proyidea  a  lime-lamp,  and 
eombtnea  with  it  chambers  contoining 
oxygen  and  hydrogen,  which  are  admittea 
to  the  lamp  in  proper  proportions  to  cause 
the  eombuation  of  the  lime,  which  is  en- 
cloaed«  as  customary  when  obtaining  li^ht 
from  thia  aourcc^  in  a  coil  of  platinum  wire. 

Chhus — 1.  The  combined  arrangemenU 
ftNT  enabling  peraons  to  remain  under  water 
or  in  noxioui  vapours  .or  gaaea  without 
being  supplied  with  air  from  the  surface  of 
the  water  or  the  extocnal  atmosphere. 

2.  The  combination  of  apparatus  for 
enabling  a  l^unp  to  burn  uiider  water. 

GjBpnak  Twi^a,  of  Birmingham,  button 
maauiaetmec.  For  cerkdn  improoemnlt  in 
ih$  man^fiutmro  rf  Miono  mi  other  drtu 


fnteMngSt  and  in  the  machinery  and  apparatus 
to  he  used  therein.  Patent  dated  August  26, 
1852. 

The  first  branch  of  tho  improvements  re- 
lates to  the  manufacture  of  buttons,  of 
which  the  patentee  describes  four  different 
varieties  with  modifications.  The  first  fs  a 
sewn-through  button,  composed  of  an  inner 
and  outer  shell,  bOtweOn  which  the  cross 
piece  by  means  of  Which  the  button  is 
attached  is  secured.  The  inner  shell  is 
stamped  from  a  piece  of  metal,  with  a  neck 
around  the  central  opening,  at  the  bottom 
of  which  is  a  flange  to  support  the  cross 
piece,  the  arms  of  which  are  rounded  so  as 
.  not  to  cut  the  threads ;  the  outer  shell  is 
also  formed  with  a  neck,  which  fits  into 
that  of  the  inner  shell,  and  the  whole  of  the 
parts  are  secured  together  by  turning  down 
the  edge  of  the  outer  shell  over  that  of  the 
inner  one.  The  second  variety  is  also  a 
sewn-through  button,  biit  has  only  a  single 
shell,  the  cross  piece  or  a  corresponding 
perforated  piece  being  held  in  position  on 
the  flange  in  the  neck  of  the  shell  by  in. 
dentins  a  groove  from  the  outside  just 
above  it.  The  third  variety  is  a  stud- 
button,  of  which  several  modifications  are 
shown.  In  this  form  of  button  the  shank  is 
composed  of  a  piece  of  metal  wire,  and  is 
held  in  place  between  the  shells  of  the 
button  by  the  edge  of  the  outer  one  being 
t^rned  down  over  that  of  the  inner  one. 
The  button  is  attached  by  passing  its  shank 
through  a  hole  in  the  cloth  or  material  to 
which  it  is  to  be  secured,  a  distance-washer 
having  been  previously  placed  on  the 
shank,  and  upsetting  the  end  of  the  shank 
over  a  washer  placed  around  it.  The  fourth 
button  is  composed  of  a  sphere  or  ball  of 
any  suitable  material,  covered  with  silk, 
mohair,  or  other  fabric;  the  shank  being 
composed  of  a  wire  loop  passed  through  a 
hole  in  the  centre  of  the  ball,  and  opened 
out  at  the  inner  end,  so  as  to  prevent  its 
being  withdrawn.  The  outer  end  of  tlie 
loop  can  be  formed  so  as  to  hold  a  piece  of 
glass  or  other  ornament  which  may  fit 
nearly  flush  with  the  face  of  the  button,  by 
countersinking  the  end  of  tlie  hole  in  which 
the  stud  passes. 

The  second  branch  of  the  improvements 
relates  to  the  manufacture  of  sewn-through 
buttons,  stamped  from  a  piece  of  metal, 
and  consists  in  using  several  drills,  so  as  to 
round  off  the  edges  of  the  holes  siinul- 
taneously. 

The  third  branch  of  the  improvements 
relates  to  the  manufacture  of  clasps.  Two 
forms  of  these  are  shown ;  in  the  first  the 
connection  between  the  wings  is  efiected  by 
means  of  a  nib  with  an  enlarged  head,  which 
takes  into  a  slot  formed  in  the  second  wing. 
The  slot  is  of  a  length  to  permit  the  en- 
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larged  head  of  the  nih  to  enter  it  when 
turned  sideways,  but  when  in  their  correct 
relative  positions,  the  enlarged  head  pre- 
vents the  nib  working  out  The  second 
form  is  somewhat  similar  to  the  first,  the 
attachment  being  effected  by  means  of  a  stud 
instead  of  the  nib  before  mentioned.  There 
is  also  in  this  form  of  clasp  a  bar,  which  is 
attached  at  the  back  of  the  wings,  to  enable 
them  to  be  secured  to  the  garment  or  article, 
whilst  in  the  first  form  a  simple  slot,  cut  at 
the  ends,  was  made  to  answer  the  same 
purpose. 

The  fourth  branch  of  the  improvements 
consists  of  an  arrangement  of  machinery 
for  milling  or  roundmg  the  edges  of  but- 
tons. In  this  machine  the  buttons  are  re- 
ceived edgewise  between  the  faces  of  two 
parallel  straight  bars  of  steel,  which  are 
either  milled  or  grooved  longitudinally, 
according  to  the  effect  to  be  produced  on  the 
buttons.  Then  on  one  of  the  bars  being 
moved  longitudinally,  but  still  parallel  to 
the  other,  Hhe  button  will  be  rolled  along, 
and  receive  on  its  edge  the  impression  of 
the  faces  of  the  bars.  In  the  machinery 
described,  four  such  pairs  of  bars  are  ar- 
ranged, as  to  be  in  operation  continuously. 
CUumi, — 1.  The  improvements  in  buttons. 

2.  The  improvements  in  smoothing  si- 
multaneously the  holes  in  buttons  by  means 
of  drills. 

3.  The  improvements  in  the  manufacture 
of  clasps. 

4.  The  arrangement  and  combination  of 
mechanism  for  the  purpose  of  milling  or 
rounding  the  edges,  and  grooving  in  the 
centre  of  buttons. 

Paul  Josefh  Poooioli,  of  Paris, 
France,  gentleman.  For  an  improved  me- 
dieal  compound.  Patent  dated  August  26, 
1852. 

This  *' improved  medical  compound*'  is  a 
composition,  or  ointment  for  the  cure  of 
neuralgia,  rheumatism,  headach,  and 
**  even  gout  and  sciatica." 

The  following  are  the  ingredients  em- 
ployed in  compounding  this  oinunent,  and 
their  proportions : — Hydrochlorite  of  mor- 
phine, 10  grains ;  extract  of  belladonna, 
or  atropine,  4  grains  ;  populeum  oint- 
ment, 800  grains  ;  axunge  (hog's-lard) 
macerated  for  twenty-four  hours  in  leaves 
of  datum  stramonium,  300  grains.  The 
compouifd  may  be  made  either  white  or 
coloured,  and  scented  with  mint  or  cherry 
water.  It  is  applied  by  gentle  firiction  to 
the  part  affected,  using  about  5  grains ;  and, 
in  cases  of  sciatica,  10  grains  for  each  appli- 
cation.  The  part  should  be  coverea  up 
after  each  application ;  and  three  or  four 
ittch  will  generally  effect  a  cure. 

Claim, — The  combination  of  matters 
indicated    forming  a  medical    compound 


applicable  to  the  cure  of  the  compUdnts 
mentioned. 

AUOUSTE   EOOUARD   LORADOUX    BSLL- 

FORD,  of  Holbom.  For  improotmenU  in 
the  machinery  and  apparahu  fir  pHnUng 
fabrics  and  other  tutfaeet,  (A  communica- 
tion).   Patent  dated  August  26th,  1838. 

This  invention  consists  in  the  use  of 
sieves  and  perforated  cylinders  for  the 
purpose  of  distributing  in  spots  or  speckles, 
or  of  sprinkling  on  the  surfaces  of  woven 
fabrics,  paper,  leather,  &o. ;  the  colours, 
mordants,  and  "rongeants"  required  for 
ornamenting  the  said  surfaces.  (By  the 
term  "rongeants,"  the  patentee  distin- 
guishes all  such  chemical  agents  as  are 
used  either  for  discharging  colours,  or  for 
altering  their  shades  or  hues). 

The  arrangement  of  apparatus  which  is 
preferred  to  be  adopted,  consists  of  four 
sieves  properly  perforated,  placed^  one 
above  the  other  in  a  horisontal  ]^osition, 
and  supplied  with  the  material  or  liquid  to 
be  distributed  from  a  perforated  cylinder, 
revolving  above  them.  In  operating, 
colours  may  be  applied  to  a  fabric  previ- 
ouly  impregnated  with  a  mordant,  or  the 
mordant  may  be  sprinkled  oh  the  surCsee 
of  the  fabric  previously  to  immersing  it  in 
the  dye -bath;  the  application  of  "ron- 
geants "  is  conducted  in  a  similar  manner. 
When  paper  or  leather  are  operated  on,  the 
colour  should  be  prepared  in  such  manner 
as  to  be  capable  of  drying  rapidly ;  and 
the  surfaces  may  be  either  pressed  or  rolled, 
or  otherwise  treated  as  found  most  con- 
venient. 

Claim.— The  mode  of  distributing  colours, 
mordants,  and  rongeants,  on  cloth,  paper, 
stuffs,  leather,  and  all  fabrics,  and  generally 
on  all  substances  which  are  susceptible  of 
being  dyed  or  printed  by  means  of  sieves 
or  cylinders. 

Andrew  Crosse,  of  Broomfield,  Somer- 
set, Esq.  For  UnprovemenU  in  the  extraction 
of  metalt  from  their  ores.  Patent  dated 
August  26,  1852. 

Mr.  Crosse's  improvements  consist  in  a 
mode  of  applying  currents  of  electricity  for 
separating  copper  from  its  ores,  and  conse- 
quently other  metals  from  the  copper. 

The  apparatus  employed  for  this  purpose 
consists  of  a  wooden  or  earthenware  vessel, 
capable  of  holding  from  230  to  300  quarts, 
at  a  short  distance  above  the  bottom  of 
which  is  a  moveable  platinum  frame  covered 
with  a  netting  of  platinum  wire,  the  meshes 
being  about  1  inch  each  way.  This  frame 
is  connected  to  the  positive  pole  of  a  Da- 
niell's  battery  by  a  platinum  wire,  covered 
with  a  non-conductmg  material  through- 
out those  parts  of  it  exposed  to  Ae  liquid 
in  the  vessel ;  the  negative  pole  of  the  bat- 
tery being  connected  to  a  copper  wire,  from 
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which  is  suspended  by  three  smaller  wires,  in 
the  interior  of  the  vessel,  a  bowl  of  wood 
lined  with  sheet  copper,  and  covered  with 
a  copper-wire  netting.  The  batteiy  in 
connection  with  the  apparatus  should  con- 
sist of  twenty  pairs  of  plates,  each  in  a  gal- 
Ion-glass  vessel  filled  with  a  saturated  solu- 
tion of  sulphate  of  copper,  to  which  has 
been  added  from  one-twentieth  of  one-tenth 
part  of  sulphuric  acid. 

The  mode  of  operating  is  as  follows : — 
The  vessel  is  partially  filled  with  water  aci- 
dulated  with  sulphuric  acid ;  230  quarts  of 
water  and  6  quarts  of  sulphuric  acid  being  a 
convenient  quantity.  About  16  lbs.  of  the 
copper  ore  previously  calcined  and  reduced 
to  powder  is  then  stirred  into  the  liquid  in 
the  vessel  and  •  allowed  to  subside,  after 
which  tiie  platinum-frame  is  lowered  on  to 
the  sur£tce  of  tiie  ore,  and  the  copper-lined 
bowl  suspended  in  its  place,  when  the  elec- 
tric current  immediately  begins  to  act.  It 
is  prefened,  however,  to'  allow  the  ore  to 
remain  four  or  'five*^days  in  the  acidulated 
water  before  applying  we  electric  current. 
The  liquid,  during  the  process,  should  be 
kept  heated  even  as  high  as  the  boiling 
point,  by  which  the  separation  of  the  cop- 
per and  its  deposition  in  the  bowl  will  be 
acilitated.  Tne  time  occupied  in  effecting 
this  is  generally  three  to  four  days,  when 
the  wh(He  of  the  copper  is  removed ;  the 
acid  liquid  and  sediment,  which  will  con- 
tain any  other  metals  that  may  have  been 
present,  are  run  out  through  aplug-hole  in 
the  bottom  of  the  vessel,  like  sediment 
should  be  tested,  to  ascertain  if  it  still  con- 
tains any  proportion  of  copper ;  and  if  so, 
it  can  be  mixed  with  ft«sh  calcined  ore  and 
again  operated  on  ;  the  liquid  does  not  re- 
quire any  fresh  quantity  of  acid  to  be  added 
to  it  during  the  process,  and  afterwards  it 
naay  again  be  similarly  used. 

Claim, — ^The  mode  of  applying  currents 
of  electricity  for  separatmg  metals  from 
their  ores. 

John  Fish,  of  Oswaldtwistle,  Lancaster. 
For  eerlain  improoemnUs  tn  loamMfor  weaving . 
Patent  dated  August  26,  1852. 

This  invention  consists  in  so  arranging 
the  shuttle-boxes  and  picking  motions  on 
one  or  both  sides  of  a  loom,  that  the  dis- 
tance  between  them  may  be  diminished  or 
increased  at  pleasure,  in  order  to  adapt  the 
loom  to  the  production  of  fabrics  of  varying 
widths.  Suitable  attachments  are  provided 
to  retain  the' shuttle-boxes  and  picking 
motions  in  their  several  relative  positions, 
and  the  cams  and  treadles  are  so  adjusted 
as  to  enable  them  to  be  shifted  to  a  central 
position  in  the  loom  at  every  change  of 
distance  between  the  shuttle-boxes. 

Clam. — The  adaptation  to  looms  of  shut- 
tle-boxes and  picking  motions  so  arranged 


as  to  enable  their  distance  apart  to  be  varied 
for  the  purpose  described.  ^ 

Jambs  Lawrence,  of  Colnbrook,  Mid- 
dlesex,  brewer.  For  improvementi  in  brewing 
apparatus.     Patent  dated  August  26,  1862. 

A  full  description  of  this  invention  with 
engravings  will  be  given  in  an  early  Num- 
ber. 

SpecificaHoH  Due,  hut  not  Enrolled, 

Charles  Cowper,  of  Southampton- 
buildings,  Chancery-lane,  Middlesex.  For 
imprc9ement$  in  the  appUeation  qf  iron  to 
huUding  purposee.  (A  communication.)  Pa- 
tent dated  August  26,  1862. 


PROVISIONAL  PROTECTIONS. 

Dated  January  16,  186S. 

106.  Hippolyta  CharlM  Yion/  Certain  improve- 
ments in  appaiatui  for  refrlgeratiiig. 

Dated  January  29, 1863. 

128.  Thomas  Hood  Wilson.  Seearlng  earrisge 
gatof ,  door^  thattors,  and  msIi  essemoota. 

Dated  February  8,  1868. 

MS.  John  Heokethorn.  An  Improved  eolourinff 
matter  for  eoating  or  eovering  the  exterior  or  inte- 
rior of  buildings,  some  of  the  ingredients  of  which 
aueh  eolooiing  matter  is  eomposed  being  eniable 
of  conversion  into  sise,  paste,. and  ground'colonr 
for  priming,  or  giving  the  first  coat  or  covering  to 
work  Intended  to  be  coloured  with  oil  paint. 

DaUd  February  16, 1868. 

401.  Job  Cntler. .  Improvements  in  the  mana- 
Ihcture  of  spoons  'and  forks,  and  other  similar 
articles  for  domestic  use. 

40S.  George  Gray  Mackay.  Improvements  in 
the  construction  of  drain-pipes. 

404.  Joseph  Skettchly.  Improvements  In  copy- 
ing-presses. 

405.  John  Day.  Improvements  in  apparatus 
for  holding  and  protecting  insulated  telegraphic 
wires. 

407.  John  George  Perry.  Improvements  in  book- 
binding, to  facilitate  the  finding  of  places  in 
books. 

400.  Wright  Jones.  Improvements  In  machi- 
nery or  apparatus  for  stretching  woven  fabrics. 

Dated  February  17,  1868. 

419.  James  Ifurphy.  Improvements  in  the  per- 
manent way  of  railways. 

414.  WlUism  Piddinc.  Improvements  in  the 
treatment  and  preparation  of  saccharine  substan- 
ces, and  in  the  machinery  or  apparatus  connected 
therewith. 

415.  Matthias  Walker.  Imnrovements  in  ves- 
sels or  apparatus  for  containing  and  preserving 
ale,  beer,  and  other  liquors. 

416.  Charles  Gordon.  An  improved  goniome- 
tric  protractor,  or  instrument  for  setting  out  and 
measuring  angles  and  other  geometric  figures. 

•!I7.  David  Cuchrane.  Certain  improvements 
applicable  to  closing  doors. 

410.  George  Leopold  Ludwlg  Kufahl.  Improve- 
ments in  the  spplication  of  atmospheric  currents 
to  the  obtslnment  of  motive  power. 

420.  William  Hawes.  Improvements  in  the 
manufacture  and  refining  of  sugar. 

421;  Charles  Watt  and  Hugh  Burgess.  Improve- 
ments in  coating  iron  with  copper  and  brass. 

422.' Isaac  Frost.'  Improvements  in  reaping  or 
cutting  crops. 
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Daied  February  18, 1853. 

423.  James  Horsfall.  An  hiiproT«m«t  or  Im- 
proremwitt  In  the  mamifactuie  M  pianofivte  wire, 
applicable  alM  to  acticles  of  iion  aii4  atoel  gena- 

nflv 

424.  Peter  Madden.  ImproTcments  in  propel- 
linff,  steerlncr,  and  fegnlating  veaiela. 

apparatus  for  detaching  "boata  or  other  floacOng 
vessels  ftom  their  moorings  or  fastenings. 

426-  WflUam  Darling.  ImprovemrtHs  to  the 
manufaotnre  of  maUeaUe  iron  and  other  metaU. 

427.  Charles  Kinder.  Improvements  In  mantle 
or  chimncy-plcces.  ♦«^*i«- 

428.  Henry  Noad.  ImpcoveBienU  i«  InatiBg 
oom  or  gnlBt  wA  ohtaiaiqg  produota  thvvflKmk 

480.  James  Chadnor  :8niJte.  Improvements  In 
fastenings  for  hamess,  and  which  arc  also  appli- 
cable to  other  Uke  piuposea. 

481.  Frank  Clarke  Hills  and  George  Hms.  Cer- 
tain improvements  in  xeAaing  ragar,  and  in  pre- 
paring materials  applicable  to  that  porpoae. 

482?  "WUllam  Kawbonri  Dell.  Improvements  in 
the  manufiactnro  of  cylinders  coated  with  Une  wire 
webbing,  for  dresaing  iine  flour  by  the  process  of 
gravitation  or  sifting  without  the  aid  of  any  inter- 
nal brashea  or  fans. 

488.  Charles  Cowper.  Improfwwata  in  the 
manuflftctaxe  of  oxide  of  sine  or  zinc  white,  and 
in  apparatus  for  that  purpose.   A  communication. 

484.  Charlea  Nightingale.  Certain  improve- 
mento  in  drying  and  heattng  oastain  aubftanoes  or 

485.  James  Attdecaon.  Improvemanta  in  obtain- 
ing motive  power.        _     _         , 

486.  Piem  Augnate  Toundaie.  ImprovamoBta 
in  propelling. 

Ihded  Februarif  21, 1858. 

487.  Wright  Jones.  ImproyemraU  ftpp^ioable 
to  steam  pipes  used  f<oc  warming,  drying,  or  venti- 
lating. 

486.  Samuel  Bodgwa Samuels  and  Robert  Sends. 
Improvements  in  looms  for  weaving. 

489.  John  O'Leary.  Certain  improved  appara- 
tus for  indicating  the  number  of  passengers  eiUer- 
Ing  in  or  upon  emnibusea,  and  also  their  exit 

therefrom.  .  .^  «  «.        « 

440.  Joseph  Ramage  and  Thomaa  Coffey.  Cer- 
tain improvements  in  the  manufacture  of  chande- 
liers, gas  brackets^  and  lamp  ftames. 

441.  James  Mash  and  Joseph  Sharp  B^ey.  Im- 
provementa  In  weaving  machinery  emploved  in 
the  manufacture  of  textile  flibrics,  and  in  tne  ma- 
nuf^ture  of  such  fabrics. 

442.  William  Pidding.  Improvements  in  cover- 
ings for  the  feet  of  bipeds  or  quadrupeds. 

448.  Richard  Farrant.  An  improved  chimney- 
pot. 

444.  Earn  Miles.  Improvements  in  raOway 
brakes. 

445.  Thomas  BeU  and  Richard  Chrlmes.  Cer- 
tain improvements  in  valves,  applicable  to  the 
receiving  and  discharging  of  water  or  other  fluids. 

446.  Benjamin  Barton.  An  Improved  bath, 
which  can  also  be  used  as  a  life-boat. 

447.  John  Charles  Pearce.  Improvements  in 
steam  boilers. 

448.  John  Davie  Merries  Stirling.  Improve- 
ments in  the  manufacture  of  wire. 

419.  William  Wilkinson.  Improvements  in  the 
rnanufactare  of  ropes,  bands,  straps,  and  cords. 

Dated  February  22,  1863. 

450.  James  Hudson  and  Thomas  Bamford  Hud- 
son. Improvements  in  the  manulacture  of  bricks, 
tiles,  and  drain-pipes  or  tubes. 

452.  George  Winiwarter.  Improvements  in  the 
manufacture  of  flre-arms. 


i)atedF4bmart^,lW' 
464.  Samuel  Beckett.  An  impi»v«mai|t  «r  to- 
provementa  in  mnie  apiMUea,  and  spin^fs  otf 
«imilaz  description,  for  spinning  or  twisting  va- 
rious fibrous  substances,  and  in  the  mode  or  ma- 
nuftetm*nganflprodiwtog«i»«eae.      ^   _,    . 

466.  £dwSn  Steokj  SiwikaB,  ^om9¥  BiW*> 
Geosge  Stevenson,  and  William  Jon^.  JWro^^T 
ments  in  machinery  for  the  manufacfture  l^looped 

fabrics.  .  1    ^  .^.^ 

458.  B«ahen  Hani.    lapioianmila  Ib  mttHf 

lamps.  ^  a_ 

460.8amualCuiai|P9l4?tflX.    ImjiroTeipewta  In 

treating  soapsuds. 
469.  A4am  Cyi«  Bngairt,     iBgirewwawrta  to 

puijpoaes.     ^  iaflwamOentiJi^i  U9^  ^xftf^Wsr 
r(^ky. 

NOTICES  OF  imWKnOS  4P0 
PROCEED. 

18K8.) 

44.  James  Hodgson.  Improvements  to  mtcM- 
liety  for  draining  land.  ' 

M5.  M«tto  Baling.  Ceitnto  toiMWremento  jf 
the  combination  of  metals  having  dUffsent^Mf; 
ties  of  vibration,  tobe  uied  inthe  cOMttTiCttoU  M 
certain  uaieftil  aitldes.  '     .    ^ 

240.  Thomaa  Tucnbull.  ImpvowMMto  m  tae 
preparation  and  trep^nt  pf  4|9Vk,  Jmoib*  fP^ 
0ther  similar  vegetable  flbies.  ..... 

844.  Samuel  Perkes.  Impromienta  toeertatn 
apparatuses  and  maehinea  lor  th6  proAiittma  mid 
treatment  of  jatoeial  enA  oth^  f^^^^'  "^ 
part  of  which  «re  applicable  for  other  to9.e(ai  jp»- 

^So.  Samuel  Peikea.  Certain  fai^reweme«te4n 
mtoes,  bttildtogs,  ind  aewemge,  foreffeettog  iMa- 
tory  puxpoies,  and  treating  the  prnduce  thamftom. 

406.  Andrew  Bla^r.  In^pToY^cnt*  toj^mttog 
or  ornamenting  fabrics. 

{Frmn  ike  ^Ltmdou  Qaxtm,^*  MfarehSilh 

1858.) 

50.  Waiter  Hennr  Tucker.  Certato  Uijproye- 
ments  in  locks,  applicable  to  locks  for  all  purposes, 
"by  which  they  ean  be  made  so  as  to  tombtae  to- 
creased  and  perfect  seeoxity  irith  aiiiatliffity.aad 
ehe^nesa  of  construotion. 

82.  Henry  Mortlock  Ommanney.  Improvemcjita 
to  certain  parts  of  ma^tnery  for  spinning  oetttti 
and  other  fibrous  substances. 

63.  Henry  Mortloek  Qi|unaAney.  An  improved 
furnace  for  melUng  of  metals  in  crucibles. 

89.  James  Nichols  Marshall.  An  Improrod 
wheel  fortarriages  and  other  Whieles. 

181.  Henry  Mortleek  Ommannoy.  An  improve- 
ment in  the  manufacture  of  gvaut  cannon,  and 
other  ordnance. 

182.  Henry  Mortloek  Ommanney.  An  improve- 
ment to  the  manufketoxe  of  oylindeis  for  hydnm- 
lio  presses  and  other  engtoes. 

133.  Henry  Mortlock  Ommanney.  An  improve- 
ment in  the  manufscture  of  Wheels  tat  rjdlwty 
carnages. 

184.  Heniy  Mortlock  Ommanney.  AniiB»rofe- 
ment  In  the  manuftcture  of  atamp-iieeds  ftft 
crushing  ores. 

896.  James  Lochhead  and  Robert  Paasemr. 
Certato  improvements  to  the  manulMtmre  of  glaas 
and  other  vitrified  substanpea,  and  to  omameiii(ii^ 
and annealingthe  same. 

405.  Allan  Edwin  Hewson.  CerUto  improved 
modes  or  processes  ftr  maktag  buttons,  Mads, 
end  otlier  eziiwM&ta  of  dfeie. 
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429.  WfllUm  Harconrt  and  Joieph  Harcourt. 
Certain  improTements  in  IM  eoantiicJtiofi  and 
manufactuBt  of -nuteli-boief. 

437.  ArUittr  JamM.  An  improTexnent  ox  Im- 
proiementa  ia  iieedl»-eas^  or  wrattpirs.  ' 

484.  Oeo^e  BUm.  An  improVad  method  and 
apparatoi  for  dreaaing  and  oleaainy  flax  Btza^. 

409.*  James  Brodie.  Certain  Impro^menta  in 
the  eonatniction  of  aear|;oing  tetBels. 

fOfs.  IBnitam  llaetea.  laiptowementa  in  extin- 
guiahing  fire  in  dwellings,  faetoilee,  and  other 
Daildinga,  and  in  ahipa.  ... 

5t4.  Charles  Rowl^.  Certain  improyemenU  in 
naila. 

527.  Joseph  Charles  Scederlck  Baron  de  Kleln- 
aorgen.  An  improved  apparatus  far  Indiflafing 
the  Tarlation  of  uie  nuupetic  nee^^e. 

SS7  William  Eoberf  Sertolaeei.  An  improved 
pneumatic  ink  andpen*holder. 

541.  Thomas  wuks  lord.  *  Improvements  in 
tafsty  and  other  lasipa*  *      '  .  i\ 

567.  Richard  Archibald  Brooman.  Improy^ 
meats  in  viblfiuft  ahd  'dthir  slmflat  stringeoinasi- 
cal  instruments.  -     ' 

572.  Heni7  Brinsmead.  An  invention  for  shak- 
ing straw  to  he  attached  to  threshing-machinea. 

578.  Edmund  Adolphus  Kirby.  An  improved 
adjusting  coueh  for  medical,  surgical,  and  general 
pnrpoeee. 

616.  Charles  Phillips.  Improvements  in  appa- 
latua  or  machinery  for  reaping  or  cutting  crops  of 
com  or  other  crops,  to  the  cutting  of  which  reap- 
ing maeUnea  are  appHeiAle. 

649.  Andrew  Lawson  Knox.  Improvementa  in 
the  nanuCsctun  Of  (iro4ttction  of  ornamental 
Ikbriea. 

780.  Henry  Fletcher.  Improvements  in  the  %p- 
pUeation  of  electro-m|^netUm  for  the  production 
of  motive  power. 

756.  Francis  Montgomery  Jennings.  Improve- 
menta in  preparing  flax,  h^mpi  c\H^  9i*^  ^^ 
other  vegetable  flbrous  substances. '" 

784.  Robert  Walkes.  Infiprovements  ^n  the  con* 
atmction  of  portable  houaea  and  other  erections. 

860.  William  QaU.  Improvements  in  rotary 
ataam  engines,  governors,  and  apparatus  for  sup- 
plying boilers  with  water,  and  for  regulating  the 
same. 

936.  John  Norton.  Improvements  in  shot  or 
proJectUes. 

'  ^M.'RIakard  Walker.     An  Improvement  in  the 
manufacture  of  buttons. 

106.  Hippolyte  Charles  Vion.  Certain  improve- 
ments in  apparatus  for  reMgerating. 

186.  Joseph  Maudslay.  Improveaiaiits  in  tteam 
engines,  which  are  also  appUeable,  wholly  or  in 
part,*tOpttmps  and  dthet  BlotiTe  maoMhae.' 

171.  Henry  Brinsmead.  An  invention  for  reap- 
ing all  kinds  of  com. 

'255.  Edttiund  Leach.  Improvements  in  the 
modo  or  method  of  preparing  and  spinning  cotton, 
wool,  flax,  and  other  ftbfoni  substanoea,;  a«d  in 
the  machinery  ox  apparatus  employed  therein. 
'  814.  AUted  Woodward.  A  double- action  verti- 
cal loTsr  ehum:  * 
<  816.  Alfkod  Woodward    A  self-acting  cam  press. 

884.  John  Campbell.  Improvements  in  the 
troatmeAt  or  flniahiiig  of  textile  fabrics  and  mate- 
itala. 

346.  John  Seaward.  Improvouonta  in  maiioe 
onginea. 

367.  Wtniam  Choppin,  Improvements  in  locks. 

401.  Job  Cutler.  improvAnents  in  tho  manu- 
fli0tnxe  of  spoons  and-fsakti  and  ofehec  limilar  axCl- 
aiaa  for  domestic  use. 

403.  George  Gray  Kackay;.     Improvements  in 
the  eottstractioa  oTdrain  pipes. 
y  404.  Joaoph  ttkotekly.    tepioTemoala  Im  oepy- 
tng-presses. 

405.  John  Day.  Improvements  in  apparatoi  for 
holding  and  pTOteetlngtnsulated  telegraphic  wires. 

468.  ^Jaktt'  Oaorfo  Barfp.  twp8qff6m<iBli '  te 
bo^«i«^«.^f8^ui^|atl|9i4!^^<tf^  U 

books. 


An  fanproyod    chim- 


415.  Matthias  Walker.  Improvements  in  ves- 
sels or  apparatus  for  cammtkiag  ^a— •  preati! irtng 
ale,  boev,  and  other  liottoBs.        '  ... 

482.  Isaac  Frost.  Improvementa  in  reaping  or 
cutting  crops. 

487.  Chariea  Kinder.  Improvementa  In  mantle 
or c)iinme9^ieoea.  ,.     rr    ,•        .    :, 

428VHenry  Noad.  Improvementa  in  treating 
com  or  grain,  and  obtaining  products  therefirom. 

481.  Frank OMrke'Mmnid'GeorgenillBr  Cer- 
tain improraamttaia  aainiHi  'sngaa,  attl  in  pre- 
paring materiala  apjplieab^  to  tlMtVpiffpoae.      > 

488.  Charles  Cewper.  Iia|iiovep3enta  in  the 
manufacture  of  oxide  of  sioCi  or  mc  vblte,  and 
in  apparatua «« flMt ptitp6He{    "       ^    %     «>.    > 

434.  Chariea  Mtehnngalab  Ceit4lL  imprete- 
menta  in  drying  and  he^tmg  O^rUin  fuhetaMea  or 
articles. 

441.  James  Maah  and  Joaeph  Sharp  Bailey.  Im- 
provementa in  vaoff  iaiHuwIldeiy  enbMiyeaintlie 
manulhcture  of  textil^  la)Mlo%  f|»4  wthem»a- 
Ikcture  of  such  fabrics.. 

443.  Richard  Itotait. 
ney-pot. 

441.  John  Chariea  Pearoe.  Improvementa  in 
ateam  boilera. 

448.  John  Davie  Morriea  Stirling.  Improve- 
menta in  the  manufacture  of  wire. 

1f8.  teiea  Aidadn  aMd  ThOniaa  Bamford  Hud- 
son. Improvements  in  the  manufptr^yre  o(b(|$)^, 
tiles,  and  drain  pipes,  or  tubes. 

Opposition  can  be  entered  to  the  granting 
of  a  PatAt  tb  any  of  t&e  parGea 'i&  tile 
tftoV^  List,  who  have  '^W^n  nq^ice  of  f^^ir 
ititeution  to  prQce§4i  withiii  iwenty  -  one 
^ays  from  the  date  of  the  Gazette  in  which 
tini  notice  appasrs,  by  leaving  at  the  Com- 
missioners'-o^ce  particulars  in  writing  of 
(he  ol)jection  to  the  application. 


WEEKLY  LIST  OF  PATENTS.. 
Sealed  March  6,  1853. 

1S2.  SamiMl  Oeovge  Arehibald. 

228.  William  Edward  Newton. 

229.  William  Edward  Newton. 
256.  John  Cronin  Jeficott 
269.  William  Vaughan  Morgan. 
401.  William'  Edward 'N'ewlon. ' 
442.  William  Newton. 

67S,  William  Edward' Newton. 

690.  Jamea  C.  Booth. 

692.  William  Edward  Newton. 

722.  George  Kendall. 

816.  William  "Edward  Newton. 

968.  J4mes  Buchanan. 
1041.  Alfred  Vincent  Newton. 
1079.  Sir  Francis  Chariei  Knowles. 
1163.  Alfred  Vincent  Newton. 
31.  William  Lewis  Sheringham. 
40.  WiUiam  Beales. 


^         Sealed  March  9«  1853. 

23.  .[can  ^aptiste  Lavaac^y. 
140.  Thomas  Kobson. 
153.  David  Stephens  Brown. 
164.  John  Robert  Johnson. 
108.  John  Macintosh 
238.  William  Gllberi  Emott. 
621.  ^ohti  Cass.    '   ^-^^  ^^ 
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633.  Harrison  Blair. 

768.  John  Whealy  Lea  and  William 
Hunt. 

793.  John  Robert  Johnson. 

815.  John  Whealy  Lea  and  William 
Hunt 

882.  Antonio  Fidele  Cossus. 

908.  Francis  William  Ellington. 

987.  Alfred  Vincent  Newton. 
1101.  Thomas  Elliott. 
1126.  William  Edward  Newton. 
1180.  Alfred  Vincent  Newton. 

1185.  William  Aspdin. 

1186.  John  Copling,  junior. 
1191.  William  Edward  Newton. 

6.  Thomas  Billyeald. 
32.  Edward  Hutchinson. 
41.  Peter  Graham. 


50.  Richard  Oittins*  ^ 

66.  John  Dayie  Morries  Stirling. 

72.  James  Thornton,    John  Thornton, 
and  Albert  Thornton. 

78.  Joseph  Robert  Wilkin  Atkinson. 

86.  Edward  Haslewood. 

89.  John  Bennett  and  Henry  Charles- 
worth. 
101.  William  Steads. 
121.  Henry  Browning. 
123.  Orlando  ReeTCS. 
180.  Sydney  Smirke. 
182.  Warren  Fisk  Shattuck. 

The  above  Patents  all  bear  date  as  of  the 
day  on  which  Provisional  Protection  was 
granted  for  the  several  inventions  men- 
tioned therein. 


WEEKLY  LIST  OP  DESIGNS  FOR  ARTICLES  OF  UTILITY  REGISTERED. 

Date  of  '  No.  in 
Registra-  the  Re- 
tion.    .  gister.    Proprietor's  Names.  Addresses.  Subject  of  Desfga. 

34S7     Hargrsves,     Harrison, 

and  Co Wood-street Parasol  joint. 

£.  Thornton... »....  Huddersfleld  .........^ Gas-retort. 

C.  B.  Curtis Lomhard-ttieet  ...... M Screw  nozsle    for    powder- 
canisters. 
J.  Taylor  and  Sons ....  Warwick-lane .« Syringe. 


Feb.S5 
Mar.  S 


9428 
8429 

8490 


Peb.fS 

408 

Mar.  4 

494 

S 

495 

19 

496 

WEEKLY  LIST  OP  PROVISIONAL  REGISTRATIONS. 

J.  Morris Clapham-road Corkscrew. 

N.  Ager Pimlico Valve. 

A.  J.  ocliott....M.......M  ot.  Jameses  ... ...m.... ...... m.m(...  Dnun-castanet. 

W,  O.  Haig  M M...  New  North-road.MM....M. ........  Watch-protector. 


Xrrolmn.— Page  185,  second  eolumn*  tenth  Une  fnm.  the  bottom, /er  **  Wood-street,"  resd  "MMr-tCieet.' 
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M^CONOCHIE'S  PATENT  RAILWAY  CHAlSA. 
(Patent  dated  June  24,  1852.) 

The  consideration  of  the  best  means  of  increasing  the  durability  of  that  part  of  the 
permanent  way  of  railways  which  consists  of  its  rails  and  chairs,  has  received  much  atten- 
tion of  late  from  practical  engineers,  the  8iibje(it  having  been  brought  more  prominently 
into  notice  by  the  wear  and  t«ar,  or  destruction  that  takes  place  in  this  portion  of  railway 
plant ;  the  double-headed  rails  becoming  in  some  places  unfit  for  use  within  five  or  six 
years  from  the  time  they  are  laid  down.  The  cause  of  their  so  soon  becoming  deteriorated 
seems  mainly  to  arise  from  the  insuffloiency  of  the  oommon  description  of  chair.  This 
insufficiency  is  clearly  proved  by  the  thousands  of  tons  of  rails  that  are  now  being  returned 
into  different  works  as  old  ixotk,  the  bottom  head  being  almost  as  sound  as  when  rolled, 
except  having  indentations  every  three  feet  where  the  chairs  have  been  fixed ;  the  rails 
he'm^  thus  so  much  damaged  as  to  be  unfit  for  reversing,  according  to  the  original  intent 
tion.  8ueh  toeing  the  case,  it  proves  the  importance  of  using  some'descriptidn  of  ehair 
which  will  support  and  secure  the  rail  without  injury  to  its  durability. 

The  railv^y  chair  invented  and  patented  by  Mr.  John  M^Conochie,  of  Wednesbiiry, 
which,  it  is  believed,  will  meet  this  requirement,  and  increase  the  durability  of  the  tu\s 
from  25  to  50  per  cent,  was  thus  described  in  a  paper  of  Mr.  M'Conoehie*8,  whieh  was 
read  before  the  Institution  of  Mechanical  Engineers  at  Birminghapn,  on  the  26th  of  January 
last: 

Figs,  i,  2,  3,  4,  and  5  represent  the  chair  as  supplied  to  the  Liverpool,  Crosby,  and 
Southport  Railway,  and  show  its  nature  and  object.  Fig.  1  is  a  joint  chair  on  the  inner 
side  ;  fig.  2  a  joint  chair  on  the  outer  side ;  fig.  3  the  plan  of  a  joint  chair ;  fig.  4  an  inter- 
mediate chair;  and  fig.  5  an  end  view  of  the  ohair  and  rail.  The  chair  consists  of  two 
parts — first,  the  body  A,  and  secondly,  the  abutment-piece  B  ;  the  key  C  is  made  of  either 
wood  or  iron,  but  tne  former  is  preferred;  a  space  D,  of  about  l-8th  of  an  inch,  is  left 
between  the  lower  heed  of  the  rail  and  the  sole  of  the  chair ;  the  fillet  £  fits  loosely  into 
the  groove  cast  in  the  abutment-piece,  which  prevents  the  possibility  of  its  being  driven 
out  of  the  chair.  The  weight  of  the  joint  chair  here -shown  is  35  lbs.,  and  the  weight  of 
intermediate  chairs  for  the  same  section  of  rail  averages  26  lbs.,  which  is  not  more  then  the 
weight  of  the  ordinary  description.  When  it  is  desirable  to  remove  the  rails,  the  operation 
is  as  follows : — The  lock-key  C  is  driven  out,  which  allows  the  rail  to  rise  vertically  out  of 
the  chair,  carrying  with  It  the  abjitment-piece,  so  that  the  operation  of  turning  the  rail  is 
performed  as  easily  as  when  the  common  description  of  chair  is  used.  In  the  latter  the 
support  of  the  rail  is  entirely  dependent  on  the  wooden  key,  whereas  the  improved  chair 
forms  of  itsdf  a  self-acting  fastening  for  the  rails,  thereby  offering  considerable  facilities 
for  laying  in,  reptiiring,  or  relaying  the  road.  Besides,  as  trains  may  pass  over  them  imme- 
diately the  rail  is  laid  in,  before  keying  up,  it  shows  the  comparat'vely  unimportent  office  the 
wooden  key  has  to  perform  in  these  chairs,  in  comparison  with  those  in  ordinary  chairs. 
In  the  latter  the  keys  require  continual  replacing  and  superv'..-:ion,  which  fonns  a  consi- 
derable item  in  the  maintenance,  both  in  superintendence  and  maieiials;  in  the  improved 
chair  the  office  of  the  wooden  key  is  simply  to  lock  the  rail  in  tlic  chair,  thus  forming  a 
more  complete  bond  between  the  rail  and  the  sleeper. 

It  may  be  observed  at  the  same  time,  that  several  of  these  chairs  have  now  been  in  use  three 
or  four  months  without  any  keys,  the  lateral  force  of  the  abutment-piece  serving  to  some 
extent  as  a  key  to  them.  This  point  of  superiority  of  the  imjiroved  chair  over  those  in 
common  use  should  not  be  overlooked ;  for  if  the  keys  in  the  lalter  are  omitted,  or  get 
loose  and  work  out,  it  is  to  the  peril  of  the  trains  that  pas»  over  them  ;  while  in  the  new 
chair  it  has  been  proved  that  such  an  omission  is  not  attended  witli  any  danger,  except  under 
extraordinary  circumstances,  where  there  may  be  a  liability  of  \W.  earthwork  slipping. 

The  prominent  feature  in  the  improved  chair  consists  in  its  preserving  the  lower  head  of 
the  rail  from  injury,  while  the  upper  one  is  in  use,  by  support  in  <;  the  rail,  as  shown  in  fig. 
5.  The  object  being  to  obtain  the  maximum  amount  qf  wear  uut  of  a  given  quantity  of 
material,  by  wearing  down  successively  the  top  and  bottom  surfaces  of  the  rails. 

The  durability  of  the  rails  greatly  depends  on  the  strength  and  steadiness  of  the  fasten- 
ings,  which  is  one  of  the  advantages  of  this  chair,  from  the  fact  of  downward  pressure 
tending  to  tighten  its  hold  on  the  rail.  This  is  an  important  point,  as,  theoretically,  chairs 
to  be  perfect,  should  be  as  tight  to  the  rails  as  if  they  formed  a  part  of  them.    The  fact  of 
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the  orvlinaiy  chaira  being  an  inefficient  fastening,  has  led  to  tlie  abandonment,  in  many 
instances,  of  the  double-headed  section  of  rail,  notwithstanding  its  many  adyantages  when 
used  in  combination  with  transverse  sleepers.  In  the  opinion  of  the  writer,  by  the  adop- 
tion of  the  present  method  of  fishing  at  the  joints,  combined  with  better  intermediate 
fastenings  than  the  ordinary  chair,  the  double-headed  rail  and  transverse  sleeper  cannot 
fail  to  outlive  all  the  expedients  which  have  been  resorted  to  of  late  years  to  supersede  this 
construetion  of  permanent  way,  which  is  common  to  the  northern  districts,  the  fatherland 
of  railways. 

The  ordinary  fastenings  are  loosened  and  deteriorated  principally  by  the  alternate 
upward,  downward,  and  lateral  pressure,  from  the  deflexion  of  the  rails  between  the  sup- 
ports. In  the  improved  chair,  the  combined  action  of  the  lock-key  and  abutment-piece 
prevents  this  injurious  action  going  on,  as  in  the  ordinaty  chair,  in  the  eomnarative  ratios 
(as^  shown  by  experiment)  of  from  50  to  100  per  cent.,  according  to  the  dilrerent  weights 
applied. 

With  the  ordinary  chair,  the  tendency  of  the  rail  to  get  bent  and  crooked  operates  very 
materially  to  lessen  its  durability ;  for  in  ftome  instsnees,  even  \t  the  lower  head  were  not 
notched,  it  would  not  be  fit  to  reverse  unless  straightened,  and  the  fibres  consequently  dis- 
turbed, &c. ;  but  with  the  improved  ehair,  the  liability  to  get  bent  is  greatly  lessened  by 
the  additional  stifihess  these  chairs  give  to  the  rail.- 

Another  modification  of  the  improved  chair  is  shown  in  fig.  6.  It  presents  more  bearing 
surface  to  the  rail  than  any  other  joint  chair  in  use,  consequently  it  greatly  strengthens 
the  rail  at  the  joint  It  diflfers  from  the  chair  already  described  in  having  two  abutment- 
pieces  instead  of  one,  which  are  made  fast  by  wrought- iron  keys,  as  shown  at  1 1 :  when  the 
keys  are  backed,  the  rail  can  be  lifted  vertically  out  of  the  chair. 

The  results  of  some  experiments  made  some  time  back,  by  Mr.  James  Samuel,  upon  the 
rails  of  the  Eastern  Counties  Railway,  by  interposing  gold-leaf  between  the  rail  and  the 
chair,  showed  that  the  amount  of  surface  in  contact  between  the  rail  and  their  ordinary 
intermediate  chairs  was  li  square  inches.  This  appears  a  liberal  calculation,  but  if  we 
take  it  as  an  approximation,  it  gives  a  result  of  rather  more  than  6  to  1  in  favour  of  the 
improved  chair;  for  as  the  two  jaws  of  the  chair  are  together  equal  to  12  inches  in  length, 
and  as  the  width  of  their  contact  with  the  neck  of  the  rail  may  be  taken  at  }ths  of  an  inch, 
the  total  bearing  surface  is  9  square  inches,  instead  of  1§  inches.  Therefore,  if  we  take 
the  weight  of  an  engine  driving-wheel,  going  along  at  the  rate  of  80  or  40  mil6s  an  hour, 
to  be  equal  to  a  force  of  9  tons,  this  would  flirow  a  pressure  of  6  tons  on  the  square  inch 
on  the  1^  square  inch  of  rail  in  contact  with  the  sole  of  the  common  chair;  but  it  would 
only  amount  to  1^  tons  per  square  inch  on  the  underside  of  the  head  of  the^  rail  in  the 
improved  chair;  so  that, while  the  former  pressure  is  sufficient  to  indent  the  rail,  the  latter 
wifl  probably  prove  quite  harmless.  -   i.     . 

Objections  have  been  raised  to  this  chair  on  the  ground  that  the  tendency  of  the  jaws 
will  be  to  tear  the  head  ofi*  the  rail.  This  would  be  the  case  if  the  jaws  were  tapered  to  an 
edge,  instead  of  being  rounded  to  the  same  curve  as  the  underside  of  the  head  of  the  rail, 
the  part  in  eonuct  with  it  With  an  edge  they  would  by  degrees  work  their  way  into  the 
head  of  the  rail,  until,  lamination  taking  place,  a  separation  of  ihe  top  from  the  bottom 
part  of  the  rail  vfould^nsue.  The  writer  understands  that  somethmg  of  this  sort  took  place 
on  the  London  and  Birmingham  Railway  with  some  of  the  first  chairs  laid  down.  In  these 
chairs  a  portion  of  th^  weight  was  carried  on  the  sole  of  the  chair,  as  in  ordinary  chairs  at 
tbfi  nrpfient  time :  but  in  order  to  ffive  flrreater  support  to  the  rail,  the  arm  of  the  chair 
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the  key  on  the  other  side  of  it ;  but  the  chair,  being  only  the  same  width  as  the  common 
one,  did  not  present  much  bearing  surface  to  the  rail :  the  weight  then  bewing  on  such  a 
narrow  surface  caused  the  head  of  the  rail  to  be  indented  and  injured,  and,  consequently, 
the  attempt  to  support  the  rail  at  these  two  points  at  the  same  time  was  abandoned.  The 
failure  of  these  chairs,  however,  cannot  be  taken  as  an  argument  against  the  success  of  this 
improved  description.  For  example,  a  strong  pair  of  shears,  while  its  edges  are  square  and 
sharp,  wiU  cut  through  the  thickest  boiler-plate ;  to  this  the  chairs  just  alluded  to,  which 
injured  the  rails,  may  be  compared ;  but  if  the  cutting  edges  of  those  shears  were  rounded, 
and  the  surface  increased,  then  the  strongest  machine  that  was  ever  yet  constructed  for 
thearinir  would  be  unable  to  eflTect  an  incision ;  in  like  manner  the  improved  chairs,  with 
their  e^en  rounded  to  the  curve  of  the  rail,  ind  extended  longitudinally  (as  shown  ra  the 
figures)  would  be  unable  to  cut,  but  merely  hold  the  rail  secure.  v    ^  ^r  .v. 

The  foUowing  are  the  principal  advantages  of  this  chair:— Ist.  The  lower  head  of  the 
raU  is  preserved  free  from  injury  while  the  upper  one  is  in  use.    2nd.  The  abutment-piece, 
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or  loose  jaw,  forms  a  self-acting  fastening.  3rd.  The  improred  chair  gives  the  rail  g^eat 
additional  stiffiiessi  vertically  and  laterally.  4th.  The  length  of  the  jaws  of  the  chairs 
causes  the  distance  of  unsupported  rail  between  chairs  placed  the  usual  distance  apart  to 
be  less  than  with  those  in  ordinary  use.  5th.  This  chair,  by  preventing  the  ends  of  the  rails 
lipping,  and  securing  level  joints,  lessens  the  wear  and  tear  of  the  rolling  stock,  and  pro- 
motes  ease  in  travelling.  6th.  The  keys  require  much  less  attention,  as  their  office  is  not 
to  support  the  rail,  as  in  the  common  chair,  but  only  to  keep  it  from  rising  in  the  chair. 
7th.  The  above  advantages  are  secured  at  a  very  slight  extra  expense  on  the  first  cost  of 
the  chair. 

In  conclusion,  it  may  be  stated,  that  the  engineers  who  have  adopted  the  improved  chair, 
admit  that  the  advantages  here  enumerated  are  so  far  fully  born  out  in  practice. 

[In  a  future  Number,  we  propose  id  give  some  account  of  thb  experiments  made  by  Mr. 
Marshall  on  these  chairs.] 


LONDON    FIRES    IN    1852.  —  PART    III. 

TWENTY-BBCOND   ANNUAL   REPORT.      BY   MR.  WILLIAM    BADDELEY,   C.B. 


The  causes  of  fire  during  the  past  year, 
it  will  be  seen,  do  not  present  any  remark, 
able  feature  of  novelty.  The  discharge  of 
fire-arms  has  caused  two  fires,  but  neither 
of  them  were  very  serious  in  their  conse- 
quences. One  of  these  accidents  happened 
in  Highbury-grove,  Islington,  shortly  be- 
fore II  o'clock  in  the  evening  of  July  5. 
About  an  hour  previous,  one  of  the  inha- 
bitants thinking  an  attempt  was  being  made 
to  enter  his  premises  for  the  purpose  of 
robbery,  discharged  a  gun,  as  a  caution  to 
the  intruders ;  the  wadding  falling  among 
a  quantity  of  shavings  in  an  unfinished 
building  set  fire  thereto,  and  threatened  to 
destroy  it;  by  the  prompt  and  active  exer- 
tions of  the  police  and  neighbours  however, 
the  fire  was  soon  extinguished.  Soon  after 
two  o'clock  in  the  morning  of  January  26,  a 
fire  occasioned  by  a  cat  dl3  considerable 
damage  to   the   premises   of  Mr.    Bryan, 

frocer,  &c.,  in  Queen' s-place  Holloway. 
t  appeared  that  pussy  in  her  nightly  per- 
ambulations came  upon  the  stock  of  lucifer- 
matches,  which  by  her  awkward  mode  of 
handling,  she  contrived  to  ignite ;  the  in- 
flammable  contents  of  the  shop  were  soon 
in  a  blaze,  and  the  premises  seemed  doomed 
to  destruction.  The  prompt  arrival  and 
judicious  application  of  the  Holloway  fire- 
engine,  however,  confined  the  damage  to  the 
shop  and  parlour, — in  the  latter  of  which  was 
found  the  dea^  body  of  the  feline  incendiary ; 
pussy  having  died  of  suffocation. 

A  fire  caused  by  raiut  is  about  the  last 
thing  that  would  be  supposed  capable  of 
producing  such  a  calamity  ;  several  of  last 
year's  fires  were,  however,  so  occasioned. 
The  rain  slaking  of  lime  produced  so  much 
heat  as  to  ignite  combustible  matters  in 
contact  therewith. 

A  singular  fire  broke  out  in  Lincoln's- 
inn  I'ields  on  Wednesday  evening,  August  4. 
A  large  wagon  belonging  to  Messrs.  Young- 
husband  andCo.,  railway-carriers,  laden  with 


hemp,  was  being  driven  through  the  square, 
when  all  at  once  a  body  of  flame  burst  forth 
from  the  hemp ;  the  horses  being  detached, 
the  wagon  was  upset  and  the  burning  mass 
thrown  into  the  road.  The  brigade-engine, 
firom  Holbom,  with  a  body  of  firemen  had 
to  be  called  in  to  extinguish  the  fire,  the 
origin  of  which  could  not  be  very  well 
accounted  for.  Spontaneous  combustion,  or 
unextinguished  tobacco  is  supposed  to  have 
been  the  cause. 

The  necessity  of  more  attention  being 
given  to  the  regular  cleaning  of  chimneys 
is  shown  by  the  fact,  that  in  no  less  than 
thirty-four  instances  chimneys  on  fire  proved 
serious  matters.  "  Oh  its  only  a  chimney  on 
fire — there's  no  danger"  is  an  every-day 
remark.  On  the  20th  of  April  last,  the  fire- 
men  were  called  to  a  fire  at  No.  10,  Dorset. 
square,  Marylebone ;  the  inmatea  observed 
**  there's  no  danger,"  and  refused  admit- 
tance to  the  firemen.  In  one  hour  after 
the  mistake  was  made  manifest,  and  the 
firemen's  aid  earnestly  solicited.  The  fire 
had  communicated  to  the  joists  and  rafters, 
several  of  which  were  burned,  the  ceilings 
in  back  and  front  rooms  pulled  down,  and 
the  contents  much  injured. 

Total  Losses. 

Upon  twenty-five  occasions  the  premises 
in  which  the  fire  originated  were  totally  de- 
stroyed — the  number  of  buildings  destroyed 
being  thirty-one.  This  result  is  attributable 
in  nineteen  cases  to  the  fire  havii  g  ob- 
tained  a  great  head  before  it  was  discovered. 
In  nine  cases  the  fires  were  so  far  distant 
from  the  nearest  engine-station  as  to  m- 
elude  the  possibility  of  timely  aid.  The 
total  destruction  of  Mr.  Hogg's  premises 
(September  19)  was  occasioned  by  breaking 
open  the  street-door  to  try  to  save  the 
inmates.  Four  total  losses  were  owing  to 
late  and  scanty  supplies  of  water.  An  im. 
portant  trial,  as  regards  Water  Companies, 
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took  place  recently  at  Bristol.  The  pre- 
mises of  a  cabinet-maker,  named  Lavertoni 
canying  on  an  extensive  business  in  Red- 
cross-street,  were  discoyered  to  be  on  fire 
at  two  o'clock  in  the  morning  of  September 
2nd.  The  firemen  promptly  attended  with 
their  engines,  but  no  water  could  be  ob- 
tained from  the  mains  for  upwards  of  two 
hours,  and  the  sufferer  brought  an  action 
against  the  British  Water-works  Company 
for  the  amount  of  his  loss.  .Mr.  Baron 
Piatt  observed,  that  "  there  was  a  stipula- 
tion in  the  Act  of  Parliament,  that  the 
Company  should  gire  protection  to  the 
public,  and,  in  case  of  fire,  water  was  to  be 
ready  to  extinguish  it.  It  was  part  of  their 
bargain  that  they  should  afford  that  benefit 
to  the  public,  as  part  of  the  service  for 
which  they  were  paid  and  the  monopoly 
given  them.  It  was  the  duty  of  the  Com- 
pany to  keep  their  mains  full,  and  it  was  a 
serious  dereliction  of  their  duty  to  have 
neglected  it."  The  jury  returned  a  verdict 
for  the  plaintiff  for  the  amount  of  his  loss, 
53U18s.7d.! 

The  remaining  total  loss  was  the  de- 
structiott  of  the  manufactory  and  stores  of 
Phillips's  Patent  Fire  Annihilator  Company 
in  Battersea-ftelds,  on  Sunday,  October 
31  St,  which  was  attended  with  loss  of  life. 
About  eleven  o'clock  in  the  forenoon,  a 
large  quantity  of  composition,  which  was 
drying  in  the  oven  or  drying-stove,  ignited 
with  a  loud  explosion,  and  immediately 
fired  the  premises.  The  wife  of  the  watch- 
man, the  only  person  at  that  time  on  the 
premises,  appears  to  have  been  either  killed 
by  the  explosion,  or  suffocated  by  the 
noisome  vapour  with  which  the  place  was 
instantly  filled.  After  the  fire  had  been 
extinguished,  the  poor  woman  was  dug  out 
of  the  ruins,  sadly  mutilated. 

Connderably  damaged. 

At  no  less  than  208  fires  considerable 
damage  was  sustained,  and  in  this  class  are 
to  be  found  some  of  the  heaviest  fires  of  the 
year:  in  nineteen  instances  the  premises 
were  "  all  but  destroyed." 

PresenUtHm  qf  Plate  to  the  Secretary  qf  the 
West  qf  England  Fire-f^ce, 

A  most  interesting  scene  took  place  on 
Tuesday,  20th  April  last,  at  the  London 
Ooffee-house,  when  135  AgenU  of  the  West 
of  England  Insurance  Company  presented 
A  magnificent  service  of  plate  to  Charles 
Lewis,  Esq.,  the  respected  Secretary  of  that 
enterprising  Company.  The  articles  pre- 
sented consisted  of  a  handsome  chased 
salvA',  a  kettle  and  stand,  an  inkstand  with 
candlestick,  a  cake-basket,  ladles,  gravy- 
spoons,  forks,  teaspoons,  &c.  In  order  to 
give  full  eff^t  to  their  present,  the  greater 


number  of  subscribers,  from  all  parts  of  the 
United  Kingdom,  attended  the  presentation. 
After   a  sumptuous  banquet  had  received 
ample  justice,  James  Anderton,  Esq.,  the 
Chairman,  addressed  Mr.  Lewis  on  behalf 
of  the  meeting,  in  a  neat  and  elegant  speech, 
in  which  he  said  :  "  In  presenting  this  Tes- 
timonial to  you.  Sir,  I  am  happy  to  inform 
you  that  I  do  so  in  the  presence  of  gentle- 
men from  Scotland,  Ireland,  and  Wales,  as 
well  as  England — aye,  from  every  part  of 
England,  who  come  to  show  their  respect 
to  you,  and  to  evidence  to  you  the  estima- 
tion in  which  they  hold  you.     I  have  stood 
in  this  room,  Sir,  many  times,  but  never 
did  I  feel  more  pleasure  than  I  do  at  the 
present  moment,  while  I  tell  you  that  this 
magnificent  memorial  which  lies  upon  the 
table  before  you  is  the  free-will  offering  of 
a  body  of  men  who  know  you  well,  and 
who  are  capable  of  estimating  real  merit 
wherever  they  may  find  it.     I   hope   that 
you  may  live  many  years  to  enjoy  it,  and 
that  you  may  look  upon  it  with  pleasure ; 
and  further,  I  hep  that  those  to  whom  it 
may  descend  may  know  that  it  was  through 
your  integrity  and  industry  that  it  was  so 
descended.     It  only  remains  for  me  to  read 
to  you  an  expression  of  feeling,  which  has 
been  put  into  my  hands  for  tnat  purpose, 
by  the    subscribers    to    the    Testimonial. 
These  are  the  words  : 

"'TO    CHARLES   LEWIS,   ESQ. 

One  hundred  and  thirty-five  agents  of  the 
West  of  England  Insurance  Company,  in 
various  towns  and  districts  of  the  United 
Kingdom,  ofiei  for  your  acceptance  the  ac- 
companying articles  of  plate,  as  a  slight 
testimonial  of  their  affectionate  esteem  and 
respect  Nearly  half  a  century  of  your  life 
has  been  devoted  to  the  service  of  the 
Company.  To  it  you  have  given  an  in- 
dustry, enerffy,  urbanity,  and  a  consummate 
skill  and  ability,  rarely  equalled,  which  have 
been  crowned  with  the  success  they  both 
merited  and  commanded.  You  were  asso- 
ciated with  the  Company  in  its  infancy ; 
you  have  developed  it  to  its  maturity ;  you 
found  it  in  the  comparative  insignificance  of  " 
a  local  office,  and  they  now  congratulate 
you  on  having  raised  it  to  the  proud  posi- 
tion of  one  of  the  first  establishments  in  the 
kingdom — prosperous  and  confided  in,  and 
stilf  gaining  increased  prosperity  and  re- 
newed confidence.  In  various  periods  they 
have  been  severally  associated  with  you, 
and  this  Testimonial  is  intended  more  par-  " 
ticularly  to  represent  their  sincere  attach- 
ment to  yourself,  their  admiration  of  your 
many  and  signal  talents,  their  acknowledg- 
ment  of  the  kindness  and  courtesy  uni- 
formly experienced  at  your  hands,  and  your 
generous  appreciation  of  their  endeavours 
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to  oo-operate  with  you  in  the  work  to  whioh 
you  have  devoted  your  life.  To  the  expres- 
sion of  their  united  esteem  and  affection, 
they  add  their  sincere  wishes  for  your  hap- 
piness and  prosperity,  and  earliest  prayers 
that  your  life  may  long  he  spared.'  " 

Mr.  Lewis  having  acknowledged  the 
honour  done  him,  in  a  speech  replete  with 
feeling,  and  a  number  of  appropriate  toasts 
having  been  drunk,  the  meeting  broke  up, 
never  to  be  forgotten  by  any  of  those  who 
had  the  privilege  of  being  present. 

At  a  recent  meeting  of  the  Plymouth 
Town-council,  the  Mayor  and  several  other 
speakers  took  pleasure  in  adverting  to  the 
assiduous  services  of  Mr.  Marshall,  the  in- 
de&ttgable  agent  of  the  West  of  England 
Insurance-office,  and  considered  themselves 
aind  the  town  greatly  indebted  to  that  gen- 
tleman  for  the  promptitude  and  energy  he 
had  invariably  displayed  upon  all  occasions 
of  fire. 

Certain  it  is  that  the  West  of  England 
Insurance  Company  have  been  peculiarly 
fortunate  in  all  their  servants ;  and  it  is  de- 
voutly to  be  hoped,  that  as  time  removes 
the  present  staff,  others  may  be  found  worthy 
to  succeed  them. 

Death  of  two  Firemen. 

Shortly  before  seven  o'clock  in  the  even- 
ing of  Thursday,  July  15th,  a  most  disastrous 
conflagration  broke  out  in  the  premises  of 
Messrs.  Conbro  and  Potter,  ship-chandlers. 
No.  2,  Haydon  -  square,  Minories.  Fire- 
engines  from  the  various  stations  rapidly 
Jirrived  and  were  placed  in  the  most  com- 
manding  positions ;  that  from  the  White- 
cross-street  station  was  taken  into  ISwan- 
Btreet,  in  the  rear  of  the  burning  premises, 
to  protect  the  houses  on  that  side.  John 
Orampton,  senior  fireman,  was  holding  the 
branch -pipe,  and  Alfred  Wilson,  engineer, 
was  standing  by  his  side  giving  directions, 
when  one  of  the  lofty  walls  suddenly  fell  out- 
wards, buryinff  both  the  unfortunate  men  in 
a  mass  of  bricks,  &c.  The  greatest  exertions 
were  immediately  made  to  extricate  the 
sufferers.  Crampton  was  first  got  out, 
dreadfully  crushed  and  quite  dead.  Soon 
after  the  bleeding  body  of  Wilson  was  dug 
out,  and,  life  not  being  extinct,  he  was 
taken  to  the  London  Hospital,  where  he 
almost  immediately  expired.  At  an  inquest 
held  upon  the  following  day,  the  jury  re- 
turned a  verdict  "that  the  two  deceased 
lost  their  lives,  casually  and  by  misfortune, 
through  assisting  in  extinguishing  a  fire  in 
Uaydon-square,  but  how  the  said  fire  oc- 
curred there  is  no  evidence  to  prove."  On 
the  following  Monday,  the  remains  of 
Crampton  and  Wilson  were  buried  at  St. 
Luke's,  with  all  the  tokens  of  respect  which 
a  sense  of  their  worth,  and  regret  Ibr  their 


untimely  and  melancholy  death,  6ould  sug- 
gest In  addition  to  a  numerous  attendance 
of  mourning  relatives,  the  followera  in- 
cluded Mr.  Braid  wood,  the  superintendent ; 
Messrs.  Fogo,  Coif,  Staples,  and  Hender- 
son, the  district  foremen,  and  as  many  of 
the  firemen  as  could  be  safely  withdrawn 
from  other  duties;  a  body  of  fire-escape 
conductors,  and  a  large  number  of  the  City 
and  Metropolitan  Police  from  the  G  and  H 
divisions :  the  attendance  of  the  greater  por- 
tion of  those  parties  being  for  the  most 
part  voluntary. 

In  his  Official  Report  to  the  Committee 
of  the  London  Fire- Engine  Establishmentt 
Mr.  Braidwood  says :  **  Wilson  and  Cramp- 
ton were  two  of  the  best  firemen  of  their 
standing  in  the  establishment" 

They  each  left  a  widow  and  four  children. 
The  Committee  have  kindly  allowed  Mra. 
Wilson  16«.  and  Mrs.  Orampton  I3s.  per 
week. 

The  Fhattng  Fire-Engine^ 

As  intimated  In  my  last,  has  been  fitted 
with  steam -pow^r  for  working  the  pump, 
so  that  no  ftiture  inconvenience  will  arise 
from  a  deficiency  of  manual  labour.  Pro- 
pulsion by  the  jet  has  been  attempted  with- 
out any  better  success  than  I  predicted, 
and  in  consequence  of  its  increased  draught 
of  water,  much  difficulty  will  always  be  ex- 
perienced in  conveying  this  powerful  agent 
to  distant  fires. 

Mr.  Braidwood  reports  that  this  engine 
is  now  double  the  power  it  formerly  was. 
The  arrangement  of  the  steam-engines  and 
mode  of  working  the  pumps  is  exceedingly 
good,  and  is  capable  of  discharging  an  im- 
mense quantity  of  water,  but  from  malform- 
ation of  the  water-passages,  and  from  other 
causes,  the  character  of  the  jets  is  sadly 
defective,  and  the  height  at  which  they  are 
delivered  by  no  means  equal  to  what  might 
be  expected  from  the  power  employed. 

IS,  Angel-terrace,  St.  Peter's,  Islington, 
Febtuary  25,  1853. 


THE  TRADES  OF  BIRMINGHAM. 

The  last  advices  from  Australia,  brought 
immense  orders  for  Birmingham  goods. 
Implements  of  husbandry,  workmen's  tools, 
and  firearms  constitute  the  bulk  of  theae 
demands.  There  are  now  persona  preparing 
to  sail  with  large  stocks  of  these  articles, 
but  the  great  difficulty  in  most  cases  is  to 
obtain  the  execution  of  the  work  by  manu- 
facturers, and  more  especially  by  the  gun- 
makers.  A  supply  of  pistols  even  to  a 
comparatively  small  amount  can  sclrceiy 
be  obtained  as  a  favour. 

With  the  return  of  fine  weather  the  out> 
door  work  of  the  town  is  considerably  r«viT« 


9Ha  IBOH  TIUBB. 


asr 


iiig*  At  the  Grand  Central  Station,  in  New- 
street,  a  great  number  are  engaged;  the 
inimenae  roof  is  just  aasuming  shapei  and 
it  ia  expected  that  another  month  will  find 
the  wholo  of  the  girders  m  their  places. 
The  works  of  the  Great  Weitern  Railway, 
both  in  thj  oentre  of  the  town,  and  along 
the  new  lii>^  to  Wolverhampton,  give  em- 
ployment to  vast  numbers. 

The  steel  pen  trade  is  exceedingly  brisk. 
At  this  sesron  of  the  year  the  manufao- 
turers  are  g  merally  busy ;  but  some  large 
orders  received  within  the  last  fortnight 
from  France,  and  other  parts  of  the  oonti- 

•  nent,  for  fine  points,  have  caused  increased 
activity  in  th ;  trade.  Messrs.  Ho  wick  and 
Wells  and  Mr.  Joseph  Gillott,  and  other 
principal  maVers,  have  constant  employ- 
ment for  the  thousands  employed  in  their 
works. 

The  cut  nsH  business  at  the  present  time 
is  in  an  unsettled  state.  The  make,  in  con- 
sequence of  the  facility  of  manufacture  af- 
forded  by  machinery,  is  apparently  beyond 
the  demand,  and  the  present  high  price  of 
iron,  aa  a  matter  of  necessity,  operates  re- 
strictively.  One  cut  nail  manufacturer  has  in 
stock  300  tons  of  iron  and  80  tons  of  nails; 
and  instead  of,  as  formerly,  executing  or- 
ders ft>r  nails  to  the  amount  of  1,400/. 
weekly,  his  business  returns  do  not  amount 
to  100/. 

The  demolition  of  the  celebrated  Soho 
Works,  known  in  former  years  as  the  esta- 
blishment of  Messrs.  Boulton  and  Watt,  is 
a  somewhat  interesting  event  in  the  history 
of  Birmingham  manuUotures.  The  engine 
business  is  still  carried  on  to  a  greater  ex- 
tent than  ever  by  the  present  enterprising 
firm,  but  that  portion  of  the  old  works 
known  as  the  Mint,  and  which  for  a  con- 
siderable period  supplied  the  copper  coin- 
age of  the  realm,  has  within  these  few  days 
been  levelled  with  the  earth,  and  the  birth- 
place  of  those  splendid  medallions  in  eom- 
memoration  and  illustration  of  the  natural 
glories  and  achievements  of  the  last  century 
is  no  longer  visible  to  the  eye  of  visitors. 

In  connection  with  the  Soho  Works  and 
the  present  state  ort\e  copper  trade,  it  may 
be  mentioned,  as  a  f  igular  fact,  that  at  the 
present  time  there  are  persons  about  the 
country  collecting  <he  old  Soho  penny. 
'  pieces,  for  the  purpose  of  selling  them,  at  a 

*  profit,  as  old  copper.  It  requires  17  of  the 
old  penny  coins  t>  weigh  a  pound,  and 
these,  it  is  stated,  are  being  purchased  at 
sttch  a  rate  as  to  ensure  the  purchaser  a 
profit.  The  difference  in  the  weight  of  the 
old  and  present  copper  coinage  is  just  one- 
third.  Sight  of  the  old  pennies  will  weigh 
twelve  of  the  last  new  penny  coinage.  The 
quality  of  tlie  coin  is  deemed  far  superior 
to  the  eoppor  now  in  genesal  use* 


The  export  returns  for  the  month  of 
February,  1853,  have  appeared,  and  show  a 
considerable  increase  over  those  of  the  same 
month  last  year.  The  value  of  the  business 
done  stands  thus  t 

Month  ended  Feb.  5th,  1852. .  £4,881,781 
.}  „  „  1858..     6,231,841 

showing  a  balance  in  favour  of  this  year  of 
upwards  of  1,400,000/.  This  increase  is  of 
course  in  nart  to  be  attributed  to  the  ad- 
vance which  has  recently  been  made  upon 
the  raw  material  and  manufactured  goods ; 
but  the  extraordinary  demand  for  goods  for 
Australia  may  be  said  to  be  the  premiary 
cause. 

In  hardware  and  cutlery  there  has  been 
an  increase  of  at  least  53,880/. ;  machinery, 
67,123/.;  iron,  207,725/.;  steel,  21,760/.; 
lead,  436/. ;  tin  (unwrought),  2,495/. ;  tin- 
plates,  2,688/. ;  -glass  manufactures,  9,285/. 
Copper  and  brass  are  a  little  on  the  decline ; 
but,  with  these  exceptions,  all  the  jnetal 
trade  have  increased  in  their  transactions. 


THE  IRON  TKADE. 
Birmingham, — The  near  approach  of  the 
quarterly  meetings  of  ironmasters  renders 
any  partial  alteration  of  prices  of  little 
consequence  to  general  traders.  Sales  for 
speedy  payment  maybe  made  at  lower  quo- 
tations than  those  fixed  in  January,  but 
iron  of  the  best  make  continues  firm,  and 
orders  for  platea,  bars,  and  rails  are  abund- 
anL  The  Birmingham  Mercury  states  that 
the  pig-market  is  very  dull,  and  that  specu- 
lators feel  great  difficulty  in  effecting  sales 
further  than  the  contracts  which  were  made 
last  quarter  day.  The  make  of  pigs  is  evi- 
dently in  excess  of  the  power  and  capabili- 
ties of  the  manufacturers  to  convert  them 
into  plates,  bars,  rails,  and  rods.  This,  of 
course,  is  one  of  the  causes  which  militate 
against  the  price  of  pigs,  as  there  is  no 
doubt  that  in  England,  Wales,  and  Scotland 
nearly  1,500,000  tons  of  pigs  have  been 
made  within  the  last  six  months ;  hot  blast 
mine  pigs  remain  at  5 A  10s.,  plates  13/.,  and 
rods  11/. 

Glasgow  Pig  Iron- MarkeL — Glasgow^  March 
12. — Our  pig-iron  market,  which  had  been 
depressed  dufing  most  of  this  week,  under 
infiuence  of  sales  on  southern  account,  has 
suddenly  rallied,  and  prices  have  advanced 
about  2s.  per  ton  on  all  descriptions.  To- 
day m.  n.  warrants  may  be  quoted  53s.  6d. ; 
No.  1  g.  m.,  54s. ;  No.  3,  53s. ;  No.  1  Gart- 
sherrie,  55s. 

America. — By  the  royal  mail  steam-ship 
Jmerica,  which  arrived  at  Liverpool  on  Mon- 
day with  advices  from  New  York  to  tjie 
1st  inst,  we  learn  that  in  the  market  of  that 
city  Scotch  pig  iron  was  in  good  demand  at 
38  doUsrs  psf  ton. 
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THE  WATER  SUPPLY  IN  PARIS. 

The  engineers  of  Paris  recently  proposed 
a  plan  by  which  water  was  to  be  distributed 
in  the  higher  portions  of  the  capital  in  the 
north  and  south,  and  to  effect,  generally, 
ameliorations  in  the  present  mode  of  sup- 
plying water.  The  surface  of  Paris,  with 
respect  to  the  distribution  of  water,  may  be 
divided  into  two  parts,  one  lower  than  the 
basin  of  La  Villette,  and  the  other  higher. 
Tlie  first  portion,  according  to  the  treaties 
passed  between  the  city  and  the  canal  com- 

Sany,  has  a  right  to  5,000  inches  of  water 
om  the  Ourcq,  but  at  present,  in  conse- 
quence of  the  narrowness  of  the  pipes  it 
does  not  receive  more  than  2,500  inches.  It 
is  intended  in  this  part  to  enlarge  the  exist- 
ing  pipes,  and  lay  down  others,  so  as  to  ma- 
terially increase  the  present  quantity  of 
water  distributed.  The  plan  proposed  for 
this  purpose  estimates  the  cost  at  l,300,000f. 
52,000/. 

For  the  quarters  of  Paris  which,  on  ac- 
count of  their  elevation,  cannot  receive  the 
water  of  the  Ourcq,  the  question  is  a  more 
difficult  one.  On  the  elevated  parts  of  the 
left  bank,  the  supply  coming  from  the  waters 
"  of  the  Arcueil,  from  the  Artesian  well  of 
Grenelle,  and  from  the  forcing-pump  at 
Notre  Dame  is  insufficient,  and  will  become 
still  more  so  by  the  intended  suppression  of 
this  last-named  piece  of  machinery.  On  the 
right  bank  the  great  development  which  the 
capita]  has  assumed  on  the  high  grounds 
renders  some  prompt  measure  for  supplying 
those  quarters  with  water  absolutely  neces- 
sary. It  is,  in  consequence,  proposed  by 
the  engineers — ^first,  to  erect  one  reservoir 
of  1.800  metres  at  Chaillot ;  a  second,  of 
10,000  metres,  at  Montmartre ;  and  a  third, 
of  1,000  metres,  at  the  Barri^re  des  Aman- 
diers ;  secondly,  to  lay  down  large  and  small 
pipes  for  the  supply  of  these  reservoirs  and 
for  the  distribution  of  water  in  all  the  ele- 
vated quarters  on  both  sides  of  the  Seine. 
The  cost  for  effecting  this  will  be  l,500,000f., 
which,  with  the  l,300,000f.  already  men- 
tioned,  will  give  a  total  of  2,800,000f., 
112,000/. 

This  plan  was,  some  short  time  back,  laid 
before  the  municipal  council  for  approba- 
tion, and  that  body  has  decided  on  its  adop- 
tion. The  council  also  gave  its  decision  on 
another  point  submitted  to  its  consideration 
by  the  Prefect ;  namely,  the  rate  of  sub- 
scription for  water  in  Paris.  The  present 
tariff  fixes  at  5f.  a  year  the  daily  supply  of 
a  hectolitre  (rather  more  than  22  gallons) 
of  water  of  the  Ourcq,  and  lOf.  a  year  for  the 
same  quantity  of  water  fVom  the  Seine,  from 
the  source,  on  the  north,  and  from  the  Arte- 
sian WelL  These  prices  have  remained  in- 
variable, no  matter  what  quantity  was  sup- 


plied. Experience  having  shown  that  tkea 
prices  were  an  obstacle  to  a  great  consump- 
tion of  water  in  industrial  purposes  and  in 
establishments  of  public  utility,  the  admi- 
nistration of  Paris  has  consented  to  reduc- 
tions of  tariffs  in  favour  of  the  Salp^tri^re, 
of  the  Hotel  des  Invalides,  the  barrack  of 
the  Military  School,  the  Lyons  and  Straa- 
burg  Railways,  and  some  other  large  esta- 
blishments. The  council  has  now  decided 
to  extend  these  reductions  further.  Up  to 
fifty  hectolitres  a  day  the  price  remains  as 
it  was,  but  over  that  quantity  the  tariff  is  to 
be  regulated  as  follows  : 


Seine  and  othiv 
Water. 
8f.  per  hflct. 
flf.       — 


Ourcq. 

From   61  heot.to  100 4f. 

From  101  hect  npwards..;3f. 

In  addition  to  these  reductions,  the  water 
of  the  Seine  is  to  be  supplied  at  the  tariff 
of  the  Ourcq  when  there  is  but  one  kind  of 
water  distributed  in  any  particular  street. 
All  these  changes  have  been  formally  voted. 
— Galigtumu 

DR.  O'SHAUGHNESSY  AND  ELEC- 
TRICAL WIRES. 
To  the  Editor  of  the  Mechamcs*  Magazine* 

Sir, — In  a  letter  published  by  Dr.  W. 
B.  O'Shaughnessy,  of  the  Hon.  E.I.C.,  in 
the  Times  of  Friday  last  (11th),  he  therein 
declares  himself  the  inventor  of  "  Over- 
ground Telegraph  Conductors  '*  in  the  year 
1889. 

In  1746,  Winkler,  at  Leipsic,  had  tele- 
graphic communication  in  connection  with 
a  long  wire. — 3  AnnaU  of  Elec,  445. 

In  1748,  Watson  did  the  same,  on  an  ex- 
tended circuit  of  four  miles. — lb,  445. 

In  1784  or  1787,  Loneard  did  the  same 
on  a  wire  from  room  to  room.  —  Vairt 
Hist.,  121. 

In  1798,  Betancourt  sent  electricity  a 
distance  of  twenty-six  miles. 

Same  year,  Salva,  at  Madrid,  worked 
many  miles  of  telegraph. — 3  Annalt  rfElec, 
446;   Fail's  Hist.,  121. 

In  1807,  Soemering,  at  Munich,  erected 
a  galvanic  telegraph.----3  Annals  qfElee,,  448. 

In  1816,  Ronslds,  at  Hammersmith,  ope- 
rated a  telegraph,  with  clocks,  eight  miles. 
— /6. 449. 

In  1827,  Harrison  G.  Dyer  constructed 
a  telegraph  on  Long  Island,  State  of  New 
York,  America,  at  the  race-course,  by  wires 
on  poles,  using  glass  insulators. — -{See  Evi- 
dence  in  case  of  T.  O.  I.  Smith  v.  Hugh 
Downing  et  aL,  District  Massachusetts; 
May  term,  1850.) 

In  1837,  Steinheil  <*had  at  the  Royal 
Observatory  "  an  "  electric  magnetic  ude- 
graph,"  half  a  mile  long,  on  poles. 

Yet,    two  years    after    this    last.   Dr. 


LACOlfS   BOAT-LOWEKING   TACKLE. 


iS29 


O'Shaughnessy  dates  liis  (so  called)  inven- 
tion. Comment  is  needless ;  the  public,  at 
all  events,  should  be  put  right  *on  this 
matter. 

John  W.  Wilkins. 
5,  Bouth-iqaare,  Oray's-inn. 


ROASTING  BY  GAS. 

DumMO  the  past  week,  two  trials  have 
been  made  on  a  large  scale  of  practice,  at 
Greenwich  Hospital,  under  the  direction  of 
M.  Soyer,  the  distinguished  professor  of 
the  gastronomic  art,  to  ascertain  the  eco- 
nomy of  roasting  by  gas.  The  experiments 
were  made  in  the  presence  of  the  Governor, 
Sir  C.  Adam  and  lady.  Sir  J.  Liddle,  M.D., 
Lieutenant  Rouse,  General-Superintendent 
Lieutenant  Monk,  and  Messrs.  Lee  and 
Seville,  Inspectors  of  Works,  and  the  appa- 
ratus  employed  was  one  constructed  by,  and 
under  the  patent  of,  Messrs.  Smith  and 
Phillips,  of  Skinner  -  street.  Snow  -  hill, 
which  was  noticed  in  No.  1473  of  the  Me- 
dumici*  Magazhie, 

The  first  experiment  took  place  on  the 
8th  inst,  when  thirty-six  legs  of  mutton, 
weighing  together  288  lbs.,  or  on  an  average 
Slbs.  each,  were  roasted  at  a  cost  of  four- 
teen pence.  This  result  being  conclusive 
on  the  general  question  of  economy,  it  was 
determined  to  have  a  further  trial,  in  order 
to  ascertain  the  merits  of  the  principle  in 
detail. 

The  second  experiment  was  tried  accord- 
ingly oh  the  11th  inst,  on  which  occasion 
equal  weights  of  mutton  were  cooked ;  and 
the  following  results  were  obtained: — 
Twenty-three  joints,  weighing  184  lbs., 
were  roasted  at  a  cost  of  IMd.,  with  gas 
supplied  at 48.  per  1,000  feet  When  cooked, 
the  above  weight  of  meat  was  found  to 
weigh  145  lbs.,  dripping  19  lbs.,  and  gravy, 
or  osmasome,  2|lbs.;  thus  showing  the 
actual  loss  to  be  18|lbs.  Twenty -three 
joints  of  mutton  were  also  cooked  in  the 
usual  way,  as  adopted  at  the  Institution ; 
namely,  in  one  of  Count  Rumford's  ovens, 
hitherto  considered  the  most  economical. 
When  put  in  they  weighed  184  lbs.,  when 
done  132  lbs.,  dripping  18  lbs.,  gravy  none ; 
thus  showing  a  loss  of  84  lbs.  The  coke 
consumed  in  this  oven  was  102  lbs.,  coal 
30  lbs. — thus  proving  the  great  economy  of 
gas  over  the  oven  by  a  saving  of  13  lbs.  of 
meat,  1  lb.  of  dripping  2|  lbs.  of  gravy. 
The  value  of  the  saving  is  as  follows: — 
Meat,  at  6d.  per  pound,  6s.  6d. ;  dripping, 
at  5d.  per  pound,  5d.;  and  gravy,  at  Is.  6d. 
per  pound,  4s.  l^d. ;  making  a  total  of 
lls.Oid. 

The  saving  in  time  and  trouble  appears 
still  more  remarkable;  for  the  gas  being 


lighted,  the  dome  of  the  apparatus  is  opened, 
and  the  meat  put  into  it,  when  it  is  again 
closed.  M.  Soyer  and  everybody  retires 
from  the  kitchen,  which  is  locked  up, 
and  allowing  two  hours  and  twenty  minutes 
for  the  cooking,  it  is  found  perfectly  effected. 
All  the  authorities  of  the  hospital  present, 
and  the  connoisseur,  expressed  themselvea 
extremely  well  pleased  at  these  satisfactory 
results. 


INSTITUTION  OP  CIVIL 
ENGINEERS. 

The  discussion  on  Mr.  Daniel  C.  Clark's 
Paper — ''An  Experimental  Investigation 
of  the  Principles  of  Locomotive  Boilers"— 
was  resumed  at  the  ordinary  weekly  meet- 
ing of  the  Institution  on  Tuesday,  and,  not 
being  then  brought  to  a  close,  will  be  again 
resumed  at  next  week's  meeting.  We  re- 
serve our  report  accordingly. 


LACON'S  BOAT  LOWERING 
TACKLE. 

At  the  twelfth  ordinary  meeting  of  the 
Society  of  Arts,  a  paper,  by  Mr.  William 
Laeon,  "  On  the  Management  of  Ships' 
Boats,  and  Loss  of  Life  at  Sea,"  was  read 
by  the  Secretary,  in  the  absence  of  the 
Author,  whose  improved  mode  of  lowering 
boats  was  therein  explained.  Mr.  Lacon's 
invention  has  been  described,  with  detailed 
drawings,  in  Vol.  57,  page  195,  of  the  Ift- 
ckamcs*  Magazine;  but  the  extreme  im- 
portance of  the  subject  at  the  present  time, 
when  so  many  and  such  lamentable  losses 
of  life  have  occurred  from  the  want  of  a 
proper  mode  of  lowering  ships'  boats,  will 
probably  render  acceptable  the  following 
brief  account  of  it 

In  the  ordinary  mode  of  lowering  a  boat, 
it  requires  two  men  in  the  boat  (one  at  each 
fall,  to  unhook),  and  on  board  the  ship,  two 
men  to  lower,' and  two  men  to  clear  the  falls 
— no  easy  matter  where  the  falls  are  little 
used,  and  consequently  stiff,  and  where,  as 
in  the  case  of  the  largest  merchant-steamers, 
each  fall  is  twenty-two  fathoms,  or  132  feet, 
long.  Under  any  circumstances,  it  requires 
the  greatest  unanimity  of  action  on  the  part 
of  these  six  men ;  but  this  is  not  to  be  in- 
sured during  periods  of  excitement  and 
danger,  and  during  dark  nights.  If  one  of 
the  falls  should  be  lowered  too  quickly,  or  if 
one  of  them  should  foul,  or  be  accidentdUy 
let  go,  then  one  end  of  the  boat  having 
reached  the  water  before  the  other,  it  is  im- 
possible  for  the  men  in  the  boat  to  unhook 
at  the  same  time,  and  an  accident  must 
inevitably  happen.    Or,  Buppoting  that  all 
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hM  gone  right  on  board  the  ship,  and  that 
before  the  boat  has  reached  the  water,  a  sea 
ahould  lift  the  stem  of  the  boat  and  unhook 
the  after-tackle,  then,  as  in  the  case  of  the 
Aww^omi  the  boat  would  sheer  across  the  sea 
before  the  people  in  her  could  unhook  the 
fort-tackle,  and  they  would  thereby  be 
washed  out,  and  the  boat  would  remain 
hanging  by  the  bow;  or  if,  in  the  act  of 
lowering,  a  sea  should  strike  the  bow,  and 
unhook  the  fore-tackle,  then  the  fore-end 
would  immediately  fall  down,  and  the  peo- 
ple would  be  precipitated  into  the  sea  and 
drowned. 

There  is  no  reason  why  this  operation  of 
lowering  a  boat  should  be  different  from 
any  meohanieal  operation  of  the  like  eha- 
raeter.    We  see,  in  the  ^ery-day   opera- 
tions of  raising  a  weight,  that  when  the 
weight  has  attained  the  requisite  elevation, 
the  power' is  disconnected,  and  a  break,  or 
other  analogous  oontriTance,  is  substituted 
in  order  to  regulate  the  descoit.     Why, 
therefore,  should  not   the  same    plan   be 
adopted  in  the  case  of  boats  which  remain 
for  a  Ifnppthened  period  at  the  requisite 
elevation,  and  which  are  only  required  on 
sudden  emergencies?     That  the  principle 
was  achnowledged  even  by  sailers  them- 
aeWes  might  be  shown  in  the  case  of  the 
aaohor.    After  the  anohor  has  been  elevated 
by  means  of  the  chain  to  the  level  of  the 
water,  a  tackle,  called  the  *<  oat,;*  is  used  to 
raiae  it  to  the  level  of  the  deek«    This  is 
the  power  {  and  sailors  know  very  well  that 
if  they  were  to  allow  the  aame  to  remain, 
the  aaehor  ootUd  never  be  used  on  sudden 
emergeaeies:  they  therefore  substitute  a 
ainglerope  (called  the  f*  eathead  stopper"), 
and  remove  the  tackle.    They  remove  the 
one  taokle  firom  the  anchor  ;  why  therefore 
should  they  not  remove  the  two  taekles 
from  the  boats,  which,  it  has  been  shown, 
in  their  use  require  the  greatest  unaniinity 
of  aetioB? 

In  Mr.  Laoon's  method  of  lowering  a  boat 
this  is  proposed  to  be  effected  hy  a  long 
bar,  or  rod  of  iroa»  with  a  barrel  at  either 
end,  of  a  sufficient  aise  to  carry  the  requisite 
lenffth  of  rope  or  chain,  with  a  f^iotion 
puUey  and  break  in  the  centre.  The  ropes, 
or  chains,  are  oonneoted  to  the  barrels  in 
such  a  manner  that  they  will  support  any 
amount  «f  weight  till  the  boat  has  reached 
the  water,  when  they  will  unship,  and  dis- 
oonneot  by  their  own  weight;  by  which 
means  he  prevents  the  possibility  of  the 
boat  being  dragged  forward,  capsized,  or 
swamped,  by  the  motion  of  the  ship.  By 
means  of  the  friotion  break  he  enables  one 
man  to  regulate  the  descent  of  the  boat, 
and  by  means  of  the  parallel  action  of  the 
two  bmels  he  insures  the  boat's  descending 
evenly  wfion  the  water. 


Diagrams  were  exhibited,  drawn  to  sealot 
of  the  fittings  on  board  two  of  the  South 
Eastern  and  Continental  Company's  ships* 
with  a  certificate  of  experiments  conducted 
at  Folkestone,  on  the  6th  of  August  last, 
when  a  boat  was  lowered  several  times 
during  the  day,  while  steaming  at  the  rate 
of  twelve  and  a  half  knots,  with  Mr.  Lacon 
and  four  men  in  her. 

To  illustrate  the  dangera  of  the  present 
system,  several  extracts  from  tho  f  vidonee 
of  the  survivors  of  tl^e  ilmospn  were  read, 
with  which  most  pf  our  readers  must  be 
familiart  and  ot^or  iUustrittions  were  taken 
from  the  casef  of  the  Orioa  and  the  Avmnger, 
whieh  struck  npon  the  SorelH  on  the  SQth 
])ecember,  1847  ;   the  Pggonu,  which  struclc 
upon  the  Qqldstone  Reck,  near  the  fern 
talandsi  in  Julyi  1843 1  the  Soitoap,  which 
9ank  near  Qorunna,  at  midnight,  on  the 
7th  of  April,  1843 }  the  C9nf¥$rotr,  wrecked 
near  Boulognoi  on  the  13th  of  January, 
1842;    the  memorable  destruction  of  the 
JT^iM,  hy  fire,  in  the  Bay  of  Biscay,  on  the 
Ist  of  March,  182ji ;  an  incident  occurring 
on   board    the  Fenerabk,  74,  PQ  the  20ch 
November,  18Q4,  whilst  fishing  the  anohor ; 
^d  another,  iind  melanoholy  one  occurring 
on  board  the  MeMlh,  74,  off  the  C#pe  of 
Qood  Hope,  30th  Anril,  1835.      A   die- 
ousqion  ensued  on    tne  subject  of  plugs 
for  boatt,  arising  out  of  the  repeated  oc- 
eaeions  in  which,  in  ease  of  accident,  the 
plugs  have  been  lost,  as  was  the  case  in 
the  recent  wreck  of  the  Vtetoria  steamer. 
Various  inggeations  vei<emade  for  securing 
them,  or  fbr  the  use  of  a  valve  which  would 
allow  the  water  to  escape  from  the  inside, 
but  would  be  olosed  by  the  nreasure  of  the 
water  underneath.     Several    contrivanoes 
h^d  been  patented  for  the  purpose,  all  of 
which  were  to  some  eixtent  good  \  but  the 
fact  of  theb  being  more  expensive  than  the 
common  plugs,  kept  them  from   general 
use.     The  proper  plan  was  to   have  the 
ordinary    plugs   secured    beside  the  hole, 
and  where  that  was  not  done,  it  was  from 
negleot    A  very  eflloient  contrivance  had 
been  invented  by  Captain  Claxton,  which 
entirely  superseded  the  plug ;  it  consisted 
of  a  small  braas  tap,    fixed  in  the  side 
9i  the   keel,    by    which   the    water    ea- 
eaped  from  the  ineide  when  opened,  and 
when  closed  entirely  prevented  the  entrance 
of  the  sea.    Some  remarks  were  also  made 
on  the  mode    of  lashing  the  oars  to  the 
boats,  and  a  strap  and  buckle  wu  suggested 
to  supply  the  place  of  cordage,  aa  being 
more  easily  undone  in  the  absence  of  a 
knife  in  case  of  accident 

In  answer  to  a  question  as  to  how  long 
Mr.  Lacon 's  plan  had  been  before  the 
public,  and  whether  it  had  been  tried 
praotioelly, 
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Mr.  F&riey  stated  th«t  it  had  been 
before  the  public  about  a  year,  and  that  it 
had  been  tried  with  great  success.  Some 
months  ago,  the  €hteen  of  the  BtlgUnu 
steamer  made  the  trial  off  Folkstone  in  a 
high  gale  of  wind.  He  himself  was  on 
board.  It  was  tried  first  with  four  men,  and 
the  boat  was  lowered  safely  whilst  the 
steamer  was  going  at  full  speed.  Again  it 
was  tried  with  two  men  and  Mr.  Laoon 
with  equal  success,  notwithstanding  a 
heavy  sea  was  running  high  at  the  time, 
and  the  steamer  was  going  at  the  rate  of 
twelve  and  a  half  knots  an  hour. 

A  Vote  of  thanks  was  passe4    to    Mr. 
LaeoD,  and  the  proceedings  terminated. 


THE  "  NAGLBR"  PRUSSIAN  MAIL 
STBAM-PACKET. 

The  Prvissian  government  and  the  autho« 
rities  of  the  Post-o^ce  department  qf  that 
c«Hntry  having  decided  01^  accelerating  the 
postal  oommvnication  through  the  Prussian 
kingdom,  i^ii  order  was  transmitted  to  this 
country  for  Mr.  Elbertzhagen,  the  agent 
for  the  Prussian  government  in  London,  to 
oontraot  for  the  building  of  a  fast  steamer, 
to  ^  eqiployed  iu  conveying  the    mails 
from  Stettin  to  Stockholm,  a  distance  of 
libout  MO  iniles.    In  compliimc0  with  his 
instructions,  Mr^  Elbertshagen  entered  into 
arrangements  with  Mr.  Mare,  qf  Blackwall, 
for  the  eoBstructiofi  of  an  iron  vessel  of  600 
tons,  to  be  fitted  with  oscillating  engines  of 
220  collective  horse-power,  by  John  Penn 
imd  Son,  and  the  vessel,  having  been  built 
iMid  fitted  with  the  engines,  was  tidied  down 
the  river  last  week  to  asceilain  her  speed. 
The  Na§kr  the  name  given  to  the  packet, 
to  commemorate  the  name  of  the  late  Post- 
im^ter-general    of    Prussia,   |eft    Penn's 
wharf,  at  Deptford,  and  on  arriving  at  tl^e 
Lower  Hope,  in  the  SeaReach,  below  Qraves- 
eiid>  the  tuneVas  taken,  and  ike  ran  the 
measured  mile  in  three  minutes  thirty-five 
seoondf,  or  at  the  rate  of  16*7^  knots  per 
hour,  with  the  tide.    On  returning  past  the 
measured  mile,  against  the  tide,  she  accom- 
plished the  distance  in  five  minutes  twelve 
seconds,  or  at  the  rate  of  11*538  ]u^ots  per 
hour.      On  again  running  the  measured 
mile  with  the  tide,  she  made  the  distance 
in  three  minutei;  twenty-eight  seconds,  or 
at  the  vate  of  17 '308  knots  per  hour ;  and 
her  last  run  against  the  tide  occupied  five 
minutes  nineteen  seconds,  or  at  the  rate  of 
U-28u  knots  per  hour,  giving  t^n  average 
apeed  on  the  four  runs,  two  down  and  two 
up,  of  U,S20  liLnota  per  hour. 

Mr«  f^lbertzhageni  tbe  agent,  Captain 
Oraeven,  who  8uperii|ten^e4  her  ooit«trm>- 


tion,  Mr.  Waterman,  jun.,  who  designed  tbe 
vessel,  Mr.  Hartree,  of  the  firm  of  John  Penn 
and  Son,  the  constructors  of  her  engines,  ana 
Mr.  F.  P.  Smith,  were  on  board  during  the 
trial,  and  all  were  much  gratified  with  the 
result  The  Nagler  is  a  paddle-wheel  steam- 
vessel,  drawing  8  feet  6  inches  of  water,  an4 
her  engines,  with  a  stroke  of  4  feet  6  inches, 
made  33^  revolutions  on  the  average  of  the 
four  runs,  the  working  pressure  being  14  lbs. 
to  the  s(|uare  inch. 


M<C0NN£LL*6  BXPRESS  BNGINSa, 

The  great  capabilities  of  the  new  ex- 
press-engines  constructed  by  Mr.  M'Con- 
nell,  of  Wolverton,  for  the  traffic  of  the 
London  and  North  Western  Railway,  has 
recently,  been  shown  most  satisfactorily. 
On  Tuesday  week  one  of  these  engines 
brought  an  experimental  train,  consisting 
of  not  less  than  34  carriages,  loaded  to 
5  tons  each,  from  Birmingham  to  London 
in  3  hours,  jbis  is  considered  to  be  the 
most  extraordinary  performance  ever  {ac- 
complished by  a  single  locomotive  engine, 
Aid  nas  confirmed  the  expectations  formed 
of  the  merits  of  the  arrangements  recently 
patented  by  Mr.  M'Conneil.  In  many  parts 
of  the  journey  the  speed  ^ad  to  be  much 
diminished  in  consequence  of  the  bad  state 
of  the  road,  and  there  is  nq  doubt,  when 
these  defects  are  remedied,  the  two  hours' 
trip,  with  a  train  of  fifteen  carnageS|  will 
be  carried  into  efiect, 


THB  ZODIACAL  LIGHT. 

The  following  account  of  the  recent  ap- 
pearance of  the  Zodiacal  Light  at  Highbury, 
soon  after  sunset,  on  the  11th  inst.,  and  on 
the  preceding  evenings,  is  communicated 
in  a  letter  from  Mr.  T.  W.^urr  to  the 
Editor  of  the  Time*  : 

"  Yesterday  (Friday),  the  sky  being  per- 
fectly free  from  clouds,  the  light  was  dis- 
tinetiy  visible  at  half-past  7  o'clock.  It 
appeared  to  be  a  long  cone  of  nebulous 
luminosity,  starting  from  the  western  part 
of  the  horixon,  and  inclined  at  an  angle  of 
about  45  degrees,  almost  exactly  in  the  line 
of  the  eeliDtic. .  The  hreadth  at  the  base 
waa  probably  nearly  30  degrees,  and  it  ex- 
tended rather  more  towards  the  north  than 
to  the  south  of  west.  The  upper  side  was 
not  so  well  defined  as  the  lower.  It  ap- 
peared to  terminate  almost  in  a  point  very 
near  the  Pleiades,  which  were  then  3  honrs 
past  the  meridian.  The  principal  stars  of 
Aries  (a,  0,  and  y)  were  immersed  in  the 
light,  and  Saturn  waa  immediately  below 
the  undev  side.    The  i|m«unt  of  Ugbt  fip- 
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peared  equal  or  perhaps  rather  superior  to 
that  of  the  portion  of  the  milky  way  visible, 
and  the  contrast  afforded  by  its  presence 
between  the  western  and  eastern  portions  of 
the  heavens  was  very  decided.  Towards 
the  base  the  light  became  very  difiused  and 
the  outline  ill-defined.  At  half-past  eight 
o'clock  it  was  still  visible,  but  much  fainter, 
and  could  not  be  traced  beyond  Saturn.*' 


Passage  of  the  **  Bengal  "  to  Gibraltar. — 
The  Peninsular  and  Oriental  Steam  Navi- 
gation  Company's  screw  steamer  Bengal, 
with  the  outward  India  and  China  mails, 
arrived  at  Gibraltar  on  the  24th  ult.,  in 
4  days  5  hours  from  Southampton,  the 
quickest  run  out  to  the  Rock  ever  made  by 
any  steamer.  The  Bengal  had  very  fine  and 
favourable  weather,  and  her  performances 
have  realized  the  most  sanguine  expecta- 
tions. Under  canvas  she  went  12  knots ; 
and  under  steam  alone,  with  a  heavy  swell 
in  the  bay,  she  ran  in  24  hours  264  miles, 
equal  to  1 1  knots.  With  canvas  set  she  ran 
290  miles.  The  distance  to  Gibraltar  is 
1,150  miles,  which  was  performed  in  101 
hours.  The  quickest  voyages  previously 
performed  were  by  the  Ganges  in  108,  and 
by  the  Bentinck  in  112  hours — the  latter  a 
full-power  paddle-wheel  steamer. 

Engineering  in  the  Royal  Navy. — A  cor- 
respondent of  a  Mining  paper  says  that 
some  time  since  the  Admiralty  were  so 
alarmed  at  the  attacks  from  the  public  press 
at  the  deficiency  of  skill  displayed  in  the 
steam  engineering  department  of  the  Royal 
Navy,  that  they  offered  the  engineering 
chief  of  one  of  the  private  Steam-packet 
Companies  a  salary  of  2,000/.  a  year  to  enter 
into  the  service  of  the  Government  The 
offer  was  declined. 


THE  CRYSTAL  PALACE  COM- 
PANY'S BILL. 

The  Committee  upon  the  Crystal  Palace 
Company's  Bill  met  in  Committee-room 
No.  1,  on  Tuesday;  Lord  Barrington  in 
the  chair.  The  other  members  were  Earl 
Mulgrave,  Mr.  Wyvill,  Mr.  Stephenson, 
Mr.  J.  G.  Smythe  (local  members).  Sir  J. 
Duke,  Sir  E.  Filmer,  and  Mr.  Alcock. 

The  Committee-room  was  rather  crowded 
by  the  parties  interested.  The  petitioners 
against  the  Bill  were  the  churchwardens 
and  overseers  of  the  parish  of  Beckenham ; 
and  the  churchwardens,  overseers,  and  sur- 
veyors  of  highways,  and  other  inhabitants 
of  Penge. 

The  case  on  behalf  of  the  promoters  of 
the  Bill  was  laid  before  the  Committee.  Its 
object  was  that  of  purchasing  the  building 


of  the  Great  Exhibition  of  1851,  in  Hyde- 
park,  and  the  construction  of  it,  or  of  any 
addition  thereto,  on  another  site ;  and  also 
the  forming  and  maintaining  conservatories, 
parks,  and  museums,  for  the  Ulustration 
and  advancement  of  the  arts  and  manufkc- 
tures.    In  pursuance  of  these  objects,  the 
Company    had     subscribed    the    sum    of 
400,000/.  and  upwards,  and  had  either  pur- 
chased, or  contracted  to  purchase,  an  estate 
in  Kent  and  Surrey,  near  Sydenham.  They 
were  re-erecting  the  building  upon  it,  with 
vast   additions,  and  were  laying  out  con- 
siderable portions  of  land  in  gardens  and 
pleasure-grounds.    The  estate  was  inter- 
sected by  two  roads,  one  a  bridle-way,  called 
Thicket's-lane,  in  bad  repair  and  little  used, 
and  the  other,  part  of  a  pubUc  carriage- 
road,  called  the  Penge-road,  leading  from 
Penge  to  Dulwich,  steep  and  inconvenient ; 
and  both  interfering  materially  with  the 
4e8igns  of  the  Company  for  their  gardens 
and  pleasure-grounds.    The  Company  were 
willing,  at  their  own  expense,  to  make  and 
to  dedicale  to  the  public  better  and  more 
commodious  roads  tban  the  existing  roads, 
upon  power  being  granted  to  them  to  stop 
up   the  existing  roads,   and    to  purchase 
Dulwich-wood. 

Sir  J.  Puxton,  Mr.  Campbell,  and  Mr. 
Francis  Fuller  having  been  examined  upon 
the  details  of  the  undertaking. 

The  Committee  declared  the  preamble  of 
the  Bill  proved,  striking  out  the  proposed 
rating  clauses. 

The  Company's  Bill  has  now  passed  the 
House  of  Commons,  and  at  the  extraor- 
dinary general  meeting  held  at  the  London 
Tavern  on  Thursday  last,  the  arrangement 
entered  into  with  the  West-end  of  London 
and  Crystal  Palace  Railway  Company,  for 
their  conveyance  of  passengers  from  Batter, 
sea  to  the  Palace,  was  confirmed.  By  this 
arrangement,  the  Crystal  Palace  Company 
fix  the  rate  at  which  tickets  shall  be  issued, 
including  the  charge  of  transit  by  railway, 
and  that  of  admission,  of  which  they  take 
four-sevenths,  leaving  three-sevenths  for  the 
Railway  Company ;  the  latter  being  gua- 
ranteed  by  the  former  at  least  8d.  for  each 
passenger. 

CAPTAIN  NORTON'S  HOLLOW 

EXPANDING    ELONGATED    SHOT, 

Captain  Norton  has  successfully  tested 
his  hollow  expanding  elongated  iron  shot 
The  last  Number  of  die  Practical  Medkanict* 
Journal  gives  the  following  account  of  the 
nature  and  results  of  the  invention : — ^This 
shot  contains  its  own  charge,  which,  in  this 
experiment,  consisted  of  two  drachms  and 
a  half  of  Hall's  gunpowder.  The  base  of 
the  shot  was  covered  with  a  piece  of  thin 
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calico,  well  greased.  The  bore  of  the  small 
cannon  used  was  that  of  the  military  mus- 
ket, and  the  shot  weighed  nearly  two  ounces, 
being  an  inch  and  three-quarters  in  length. 
Afler  being  fired,  the  shot  could  not  be 
made  to  re-enter  the  cannon,  even  without 
the  piece  of  calico  ;  thus  fully  establishing 
the  fact  that  hollow  malleable  iron  shot  will 
expand  by  the  explosion  of  the  cartridge 
within  it  The  percussion  appliance  con- 
sisted of  a  tube  of  steel,  like  that  of  a  steel 
Sen,  the  third  of  an  inch  in  length,  and 
aving  a  military  percussion-cap,  without 
the  leaf,  fitted  on  one  end ;  this  was  filled 
with  gunpowder,  and  covered  with  thin  gutta 
percha.  It  was  inserted  in  the  centre  of  the 
base  of  the  cannon,  and  ignited  when  struck 
with  a  mallet,  the  fire  perforating  the  calico, 
which  was  stretched  over  the  hollow  base  of 
the  shot,  like  a  drum-head.  Captain  Nor- 
ton's  improvements  are  now  beginning  to 
command  attention  in  the  high  quarters  of 
the  State.  A  similar  hollow  iron  shot  cast 
of  malleable  iron,  such  as  Mr.  Omanney's 
patent,  and  having  projections  on  it  to  fit 
easily  into  the  grooves  of  a  rifle  cannon, 
would  not  iigure  the  grooves,  as  the  com- 
paratively thin  sides  of  the  hollow  base  would, 
by  expanding,  fit  closely  all  round,  without 
over-pressure  on  the  bore  of  the  cannon. 
Rifle  hollow  iron  shot  on  this  construction 
fired  from  rifle-cannon,  would  attain  a  range 
not  yet  reached  by  any  description  of  pro- 
jectile. 


The  Government  School  of  Practical  Art. — In 
order  that  the  instruction  which  the  public 
were  deriving  from  the  inspection  of  the 
Queen's  porcelain  at  Marloorough-house 
might  not  be  interrupted,  Her  Majesty  has 
been  graciously  pleased  to  permit  a  second 
series  of  specimens  to  be  made  from  the 
collections  at  Buckingham  Palace,  and 
exhibited  at  Marlborough-house.  This 
series  is  more  numerous  and  varied,  and 
in  some  respects  even  finer  than  that 
recently  removed.  In  consists  chiefly  of 
old  Indian,  of  the  highest  order,  and  of  an 
extensive  series  of  Sevres,  illustrating  the 
styles  of  different  epochs  of  that  Koyal 
manufactory.  Among  them  will  be  found 
a  curious  dije^ner  service,  produced  imme- 
diately after  Napoleon's  expedition  to 
Egypt,  in  which  the  fitness  of  porcelain 
decoration  is  altogether  sacrificed  to  an 
Affectation  of  forms  and  ornaments  belong, 
ing  to  the  age  of  the  Pharaohs ;  also,  some 
very  fine  jewelled  cups,  and  a  superb  bowl 
of  hard  porcelain,  f<hich  was  executed 
expressly  for  Louis  Seize.  Lord  Faver- 
•ham  has  also  sent  to  Marlborough-house 
some  of  his  turquoise  Sevres  porcelaii^for 
public  exhibition. — Timee. 


THE  CALORIC  SHIP  "  ERICSSON." 
Thb  following  account  of  the  last  run 
of  the  Ericsson  appears  in  the  New  York 
Heraldf  in  a  letter  from  its  Washington 
Correspondent,  under  date  Washington, 
February  22nd : 

The  caloric  ship  Ericsson  arrived  at  Alex- 
andria (near  Washington)  yesterday  after- 
noon from  the  mouth  of  the  Potomac,  where 
she  had  lain  at  anchor  for  27  hours,  during 
the  late  snow-storm  and  thick  weather. 
Captain  Lowber  weighed  anchor  at  half- 
past  9  o!clock  last  Wednesday  morning  at 
Sandy  Hook,  and,  in  pursuance  of  instruc 
tions,  stood  to  the  eastward,  in  the  face  of 
a  strong  gale  and  heavy  sea.  He  kept  his 
course  for  eighty  miles,  when  the  wind 
shifted  to  the  north-west ;  he  then  stood 
inshore  again,  in  the  face  of  the  gale. 
During  these  two  gales  the  ship  stood  the 
test  nobly  ;  and  though  she  pitched  her 
bowsprit  under  water,  with  her  leeg^ard 
immersed,  her  engines  performed  with  the 
utmost  regularity,  the  wheels  making  6} 
turns  per  minute  with  entire  uniformity. 
Not  the  slightest  motion  was  perceptible  in 
the  framework  and  bracing  of  the  engines. 
Aff;er  the  ship  and  the  engines  were  thus 
fully  tested.  Captain  Lowber  shaped  his 
coarse  for  the  Chesapeake,  and,  in  going 
up  the  bay  against  a  gale  from  the  N.N.E., 
encountered  a  heavy  snow-storm.  On  ap- 
preaching  the  mouth  of  the  Potomac,  the 
weather  became  so  thick  that  the  pilot 
declined  to  go  further,  and  the  ship  came  to 
anchor  at  10  o'clock  on  Saturday  morning. 
The  engine  had  then  been  in  operation  for 
73  hours  without  being  stopped  for  a 
moment  or  requiring  the  slightest  adjust- 
ment, only  one  fireman  having  been  on 
duty  at  a  time  during  the  whole  trip.  The 
consumption  of  fuel  was  under  5  tons  in 
the  24  hours.  Captain  Sands,  of  the  United 
States'  navy,  who  wns  on  board  to  witness 
the  performance,  is  delighted  with  the  re- 
sult, and  says  that  he  would  willingly  go  to 
Australia  in  her.  Thus  the  great  principle 
of  the  new  motor  is  now  a  demonstrated 
reality. 

[The  results  of  this  trip  appears  to  have 
inspired  new  confidence  on  the  other  side  of 
the  Atlantic  in  the  efficiency  of  the  caloric 
principle ;  and  we  find  by  the  news  brought 
by  last  Monday's  American  mail,  that  it 
has  received  attention  in  Congress.  The 
Secretary  of  the  American  Navy  had  ad- 
dressed a  letter  to  the  Naval  Committee  of 
the  House  of  Representatives,  recommend- 
ing the  passing  of  a  resolution  by  Congress 
authorising  the  department  to  contract  for 
the  building  of  a  frigate  of  not  less  than 
2,000  tons,  to  be  equipped  with  caloric  en- 
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gines  of  siifficient  powor.  He  aaked  for  a|i 
appropriation  of  500,000  dollars  to  com- 
mence the  work,  stating  that  he  was  con- 
Tinoed  the  experiment  would  result  in  intro* 
ducing  the  caloric-engine  into  the  naval 
service.] 

The  following  is  an  edctract  from  a  private 
letter  which  we  have  received  Arom  a  corre- 
spondent at  New  York  t 

**  I  am  quite  surprised  to  tee  what  a  furor 
the  ahove  matter  has  ereated  in  Burope. 
Here,  as  a  motive  nower  qfloat,  all  hands 
eonsider  it  a  flat  failure.  Notwithstanding 
the  great  eaution  used  to  keep  engineers 
out,  none  even  yet  being  allowed  on  board, 
enough  has  transpired  to  enable  oai  skilfial 
ones  to  cypher  on  the  matter.  On  the 
point  of  safety,  some  contend  it  is  worse 
than  steam.  May  not  cylinders  of  cast-iron, 
16  to  aO  feet  diameter,  occasionally  bmrU 
under  a  pressure  8  or  10  lbs.  to  the  inch  ? 
And  if  so,  which  is  preferable,  to  be  sealded 
by  steam  at  230^  or  friizled  by  air  at  ^S(f  ?' 
The  Company  announce  that  they  have 
orders  for  426  engines  on  this  plan,  and  yet 
have  tried  to  dajole  the  Government  into  a 
oontraet  for  two  vessels !  this,  after  stating 
that  they  were  not  prepared  to  take  orders 
yet.  Finally,  as  to  this  being  a  new  invea- 
tion,  it  is  only  necessary  to  take  your 
Magasine  for  authority  to  show  it  was 
invented  and  put  in  iaW  practice  years  ago 
by  Dr.  Stirling,  of  Scotland.  8o  completely 

had  the  Doctor  anticipated  Mr.  fi ,  that 

he  was  headed  off  on  almost  all  pointa  on 
his  application  for  a  patent  at  our  office, 
and  nad  to  fall  back  upon  his  peculiar 
modifieations.*^ 


The  Frincipkt  of  Mechanical  Phihsophy  Ap' 

plied  to  Induttrial  Mechanics,  By  Thomas 

TatE}  F.R..A.S,    Longman  and  Co. 

The  name  of  Mr.  Tate  is  too  widely  and 

too  favourably  known  in  the  philosophical 

vorld,  for  the  extremely  valuable  aid  he  has 

rendered  in  the  cultivation   of  the  exact 

sciences,  to  require  any  introductory   or 

commendatory  observations  from  us.    We 

have  before  us  another,  and,  we  are  certain, 

a  very  acceptable  contribution,  which  he 

has  offered  to  the  means  already  provided 

by  our  literature  for  acquiring  a  substantial 

knowledge  of  the  science  of  forces  and  mo- 
tion. It  must  be  confessed  that,  consider- 
ing the  wonderful  perfection  which  the  art 
of  machine-making  has  attained  in  this 
country,  the  mathematical  principles  upon 
which  their  effective  operation  depends,  and 
which  should  ae  far  m  posvibU  determi^? 


the  relative  din^ensions,  weights,  and  forms 
of  the  several  parts,  are  very  far  from  being 
so  generally  understood  as  is  desirable. 
That  this  is  the  case  to  a  greater  extent 
than  would  be  supposed  by  those  who  are 
accustomed  to  look  only  at  the  amount  of 
work  done  as  compared  with  that  accom- 
plished by  hand-labour,  without  consider- 
ing whether  a  machine  is  In  a  condition  of 
maximum  mechanical  efficiency,  may  be 
readily  inferred  from  the  number  of  ex- 
amples which  meet  the  eye  from  time  to 
time,  in  which  some  elementary  prinpiple 
of  construction  has  been  violated,  or  in 
which  a  given  force  is  applied  at  consider- 
able disadvantage.  This  opinion  is  amply 
sustained  by  that  of  Professor  Moselcy,  in 
his  report  on  the  hydraulic  machines  in  the  / 
Great  Exhibition,  which  the  author  adverU 
to  in  his  preface. 

Proceeding  upon  this  basis,  therefore,  the 
author  of  the  present  volume  has  put  into 
the  hands  of  machinists,  engineers,  and  all 
whose  occupation  reauires  the  application 
of  power  in  mechanical  arrangements,  a 
development  of  the  great  principles  of 
statics  and  of  dynamics,  to  a  great  extent 
novel,  and  certainly  more  suited  to  men  of 
those  classes,  who  have  little  time  and  per- 
haps less  inclination  for  more  elaborate 
study  than  our  university  class-books, 
which  are  generally  the  type  of  all  others. 

Referring  the  solution  of  all  questions  to 
an  equation  between  **  units  of  work  done,'* 
the  subject  is  rendered  more  intelligible  to 
practical  men  than  would  probably  be 
the  case  if  the  same  thing  were  at- 
tempted upon  principles  which  to  them 
would  appear  less  inartificial.  It  must 
not  be  supposed,  however,  that  it  is  to  such 
men  only  tnat  this  work  recommends  itselC 
They  will  acquire  undoubtedly  a  substan- 
tial and  intelligent  insight  into  these  prin- 
ciples, and  understand  their  application  in 
practice,  which  to  them  is  of  great  import- 
ance. Those  who  have  had  the  advantage  of 
studying  the  works  qf  Whewell>  Eamshaw, 
Venturoli,  Wood,  and  others,  will  find  a 
large  eoUeetion  of  mechanical  problems 
having  important  bearings  in  the  concerns 
of  life,  elegantly  treated,  and  well  worthy  of 
attention.  The  plan  of  the  work  is  very  ex- 
tensive, embracing  the  subjects  of  hydro- 
statics and  hydraulics,  and  investigations  on 
the  expansion  of  elastic  fluids,  with  refer- 
ence chiefly  to  the  working  of  the  steam  en- 
gine. The  formulsB  given  have  been  collected 
from  a  wide  surface  of  the  highest  order  of 
mathematical  literature,  and  in  some  few 
instances  they  have  been  supplied  by  the 
author  himself.  We  may  mention  parti* 
eularly  those  whioh  relate  te  the  flow  of 
water  in  pipes,  and  the  work  of  steam*  A 
subject  of  gpreat  importance  to  the  tueeMa 
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of  the  author' B  purpose  is  the  new  law  which 
he  enunciates  and  demonstrates  in  the 
last  article  of  the  hook,  relative  to  the  con- 
ditions of  the  maximum  work  of  steam. 
These  and' a  number  of  other  features  in 
Mr.  Tate's  excellent  book,  which  mechani- 
eal  and  mathematical  readers  will  know 
well  how  to  appreciate,  confer  upon  it  a 
high  practical  yalue,  and  add  much  to  the 
already  eminent  services  which  its  author 
baa  rendered  to  the  promotion  of  science. 


Th4  Fmelicai  DrmgkitwMn*$  Book  qf  Indus^ 
trial  Design.  By  William  JoHNfOK, 
A.I.C.E.     Longman  and  Co. 

Thb  courae  of  studies  in  geon\etrical,  me- 
chanical,  and   architectural   drawings  de- 
scribed by  us  in  a  recent  Number,  as  form- 
ing  the  plan  of  "  The  Practical  Draughts. 
man's  Book  of  Industrial  Deaign,"  ia  ably 
continued  in  the  Second  Part,  which  has 
now  been  published.    A  large  collection  of 
examples  in  the  conic  sections,  with  their 
combinations  and  application  in  the  arts, 
has  been  judiciously  selected,  thehr  geome- 
trical properties  concisely  stated  and  clearly 
exhibited,  wherever  they  possess  an  import- 
ant practical  bearing,  and  the  best  modes 
of  constructing  the  curves  in  practice  fully 
desoribed.    This  part  of  the  subject  in- 
cludes an  account  of  the  instruments  ex- 
pressly invented  for  this  purnose,  and  a  full 
explanation  of  their  use.     Some  examples 
are  given  also  of  ovals  of  more  than  two 
foci,  and    particularly    the    oval    of   five 
centres,  and  its  application  to  the  figure  of 
the  intrados  of  an  arch.  .  The  construction 
of  the  Ionic  volute,  the  method  of  draw- 
ing   tangents    to    curves,    and    that     of 
connecting    straight    lines    by   curves    to 
which  the  given  lines  shall  be  tangents,  is 
included  in  this  part  of  the  subject,   to- 
gether  with  some    incidental  geometrical 
operations   of  minor  note.    Then  follow  a 
great  number  of  rules,  formulae  and  tables, 
fiaying  reference  to  regular  figures,  some  of 
which  will  be  found  to  facilitate  very  much 
some  of  the  operations  of  the  draughtsman. 
There  is  also  a  copious  table  on  measures 
of  lengths  in  all  countries,  exhibiting  their 
value  in  French  millimetres,  and  in  English 
feet.    The  study  of  the  projection  of  points, 
lines,    surfaces,    geometrical    and     archi- 
tectural  solids,  and  shadows,  is  very  suc- 
cessfully treated,  and,  with  the  aid  of  nu- 
merous   figures,  made    clear   to   ordinary 
intellects.    Some  examples  of  the  projec- 
tiim  of  grooved  cylinders,  and  of  ratchet 
whedf » with  a  full  explanation  of  the  me- 


thods of  proceeding,  are  included  in  this  por- 
tion of  the  subject.  The  rest  of  the  part  is 
devoted  to  the  study  of  architecture,  con- 
sidered with  reference  to  elementary  forms 
of  all  kinds.  Altogether,  the  original  de- 
sign of  the  work  is  well  carried  out  in  this 
part,  which  gives  promise  of  its  great  value 
when  completed. 

The  Conical  Flour  MiU^-^VTe  have  been 
informed  that  the  conical  and  ordinary  mills 
of  Messrs.  Pavitt  are  visited  daily  by  per- 
sons of  eminence,  wishing  to  erect  mills  on 
their  esUtes,  or  to  obtain  an  interest  in  the 
patent.;  among  others,  Lord  Viscount  Hill, 
the   Duke  of  Marlborough,  Mr.   Jay  (th* 
contractor  for  the  Palaces  of  Parliament), 
and  some  very  extensive  Manchester  millers) 
have  visited,  or  sent  their  agents,  during 
the  last  week ;  and  that  bakers  are  issuing 
orders  to  such  an  extent  for  the  flour  by 
the  conical  system,  that,  though  the  mill 
is  working  night  and  day,  it  is  impossible 
to  execute  them  in  full.    We    have  been 
further    informed    that   the    Right    Hon. 
R.    A.     Christopher,    M.P.,    has    taken 
charge  of  the  Parliamentary  proceedings  in 
the  Commons,  in  which  he  will  be  cordially 
supported  by  Sir  John  V.  Shelley,  Bart,  and 
other  influential   members.      Patents    are 
Uken  out  in  every  country  in  which  they 
can  be  granted,  and  applications  are  daily 
made  from  the  Continent  and  the  United 
States  to  have  mills.    Besides  those  already 
erected  in  France,  Belgium,  Vienna,  and 
Mexico,  others  will  speedily  be*  erected  for 
the  Hanse  Towns,  Ruasia,  Denmark,  Sweden, 
and  Switzerland.  Altogether,  such  a  move- 
ment is  making  in  favour  of  this  invention 
as  has  never  been  known  in  favour  of  any 
other  discovery  since  the  times  of  Arkwright, 
James  Watt,  and  the  first  Sir  Robert  Peel.' 
It  is  a  remarkable  feature  in  the  formation 
of  this  Company,  that  it  is  not  to  go  on  the 
Stock  Exchange,  but  to  be  carried  out  by 
private  capitalists,  under  a  Royal  Charter, 
and  that  no  share  less  than  1,0002.  is  to  be 
issued,  and  no  deposit  leas  than  100^  re. 
ceived. — Mark-lane  Express. 


SUSPENSION  BRIDGE   OVER  THE 
ST.  LAWRENCE. 

Wb  have  received  a  copy  of  "  a  report 
on  a  Railway  Suspension-bridge  over  the 
River  Sl  Lawrence,  near  Quebec,  made  for 
the  city  council,  by  order  of  N.  F.  Belleau, 
Esq.,  mayor  of  Quebec,  by  William  Serrell, 
C.  E."  The  report  reflects  the  highest 
credit  on  Mr.  Serrell.  It  has  been  most 
carefully  prepared.  Three  sites  for  the 
proposed  bridge  were  surveyed;  one  near 
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the  river  Chaudiere,  about  four  miles  from 
the  mouth  of  Cape  Rouge  Creek,  another 
from  Durham  Terrace  to  Point  Levy,  and 
a  third  from  a  few  hundred  yards  above  Cape 
Diamond  to  the  opposite  shore.    The  result 
of  which  surveys  or  examinations  is,  that 
Mr.   Serrell     sees   the    entire    practicahi- 
lity  of  a  bridge  for  railway  4nd  other  travel, 
and  "  that  too  within  the  means  at  your  (the 
City  Council's)  command."    The  site  se- 
lected near   the  Chaudiere  will  require  a 
bridge  of  3,400  feet.    The  plan  proposed  is 
a  wire  suspension-bridge,  consisting  of  two 
massive   towers  of  masonry,  built  in   the 
river  in  12  feet  deep  of  water  at  average 
low  tide ;  these  towers  to  be  in  total  height 
from  their  base  about  330  feet,  and  52  by 
137  feet  square  at  the  base,  battering  regu- 
larly upwards ,  and  they  will  be  1,610  feet 
apart  at  their  centre.    The  height  of  the 
roadway  above  high  water  is  to  be  162  feet ; 
the  roadway  will  consist  of  two  carriage- 
ways, each  10|  feet  wide  in  the  clear,  and  a 
railway-track  of  such  width  or  gauge  as  to 
match  the  railways  which  may  connect  with 
it ;  the  entire  width  of  the  road  being  32  feet 
•  in  the  clear  inside  the  parapet. — Montreal 
Herald, 


SPECIFICATIONS  OF  ENGLISH  PA- 
TENTS ENROLLED  DURING  THE 
WEEK  ENDING  MARCH  14,  1853. 

Charles  Cowper,*  of  Southampton- 
buildings,  Chancery-lane.  For  improve- 
wents  in  the  application  of  iron  to  building 
purpose*.  (A  communication.)  Patent 
dated  August  26,  1862. 

Claims, — 1.  The  manufacture  of  rolled 
wrought  iron  beams  for  building  purposes, 
with  two  or  more  bearing  surfaces  on  their 
bottom  flanges,  and  the  application  of  the 
same  to  the  construction  of  floors,  roofs, 
bridges,  and  similar  structures. 

2.  The  manufacture  of  rolled  wrought 
iron  joists  of  certain  sectional  forms  shown, 
and  the  application  of  the  same  to  building 
purposes. 

3.  A  mode  or  modes  of  constructing 
hollow  wrought-iron  beams  or  breastsum- 
mers,  and  doorposts  and  columns. 

4.  The  manufacture  of  rolled  wrought- 

[*  This  specilleation  was  erroneously  reported  in 
onr  last  Number  as  being  **  due,  but  not  enrolled ;" 
whereas  it  appears,  by  reference  to  the  books  of  the 
Inrolment-office,  that  it  waa  enrolled  on  the  24th 
January  last.  The  error  arose  from  infonnation 
supplied  to  us  at  the  Inrolment-offlce,  and  we  now 
take  the  earliest  opportunity  of  eorrecring  it, 
regretting  at  tlie  (ame  time  that  it  should  ever 
have  occurred.— Ed.  M.  M.] 


iron  bars  of  certain  sectional  forma  shown* 
and  the  application  of  the  same  in  combina- 
tion with  other  bars  to  the  construction  of 
window-frames  and  cases. 

William  Henry  Jambs,  of  Great  Char- 
lotte-street, Surrey,  civil  engineer.  For 
improvements  in  heating  and  refirigerating^  and 
in  apparatus  connected  therewith.  Patent 
dated  September  3,  1852. 

These  improvements  consist, 

1.  In  a  method  or  methods  of  transmit- 
ting heat  from  its  source  or  sources,  which 
may  consist  of  furnaces  containing  inflam- 
mable matters  in  a  state  of  combustion,  or 
of  heated  vessels  or  materials,  to  any  other 
apparatus  or  materials  to  which  it  is  required 
to  be  applied,  and  which  may  be  situated 
at  any  given  distance,  by  means  of  hot  air  or 
other  elastic  fluids  or  vapours,  jointly  or 
singly  made  to  pass  or  circulate  through 
endless  tubes  or  passages  extending 
through,  around,  or  in  contact  with  the 
source  or  sources  of  heat ;  and  also  through, 
around,  or  in  contact  with  the  apparatus  or 
materials  to  be  heated. 

2.  In  a  similar  method  or  methods  of 
transmitting  and  circulating  air  through 
endless  tubes  or  passages,  passing  through 
or  in  contact  with  vessels  containing  or 
surrounded  by  ice  or  other  refrigerating 
materials,  for  the  purpose  of  refrigerating 
materials,  or  vessels  in  or  connected  with 
such  circuit,  or  exposed  to  the  action  of  the 
air  so  refrigerated  and  circulated. 

3.  In  the  use  of  coal-tar,  or  other  in- 
flammable  materials  as  fuel  for  generating 
steam  in  marine  and  locomotive  boilers  or 
generators ;  the  tar  being  supplied  from  re- 
servoirs, and  inflamed  in  conjunction  with 
other  inflammable  matters  in  furnaces  placed 
separate  from  such  boilers  or  generators; 
and  the  gases,  flames,  and  vapours  being 
conveyed  from  such  furnaces  through  tubu- 
lar openings  or  passages  leading  to  the 
boilers  or  generators,  there  being  extra 
chimneys  with  dampers,  whereby  the  heat 
can  at  any  time  be  diverted  and  cut  off 
from  the  boilers  or  generators. 

4.  In  the  a))plication  of  steam  surchaiged 
with  caloric  to  the  generation  of  ordinary 
steam,  and  also  to  the  heating  of  cellular, 
tubular,  vesicular,  or  other  shaped  hollow 
plates  and  vessels,  when  used  for  heating 
and  for  the  construction  of  ovens  and  cook- 
ing apparatus,  or  for  other  heating  pur- 
poses. 

5.  In  s^ircharging  with  caloric  the  exit 
steam  (or  a  portion  thereof)  from  steam 
engines,  and  then  employing  such  surcharged 
exit  steam  in  the  generation  of  ordinary 
steam  to  assist  more  or  less  in  the  work- 
ing of  the  engines. 

6.  In  surcharging  with  calorie  the  exit 
steam  in  double  cylinder  or  double-action^ 
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expansion  engines,  and  then  employing  the 
exit  Bteam  so  surcharged  with  caloric  in 
generating  fresh  steam  to  assist  in  the 
working  of  the  engines. 

7.  In  surcharging  with  caloric  the  exit 
steam  arising  from  covered  evaporating 
pans  or  vessels,  and  employing  such  sur- 
charged steam  in  mainly  reheating  the 
same. 

8.  In  surcharging  with  caloric  the  exit 
air  and  vapours  from  drying-rooms,  manu- 
factories,  or  other  buildings  artificially 
heated,  and  then  employing  such  air  and 
vapours  so  surebarged  with  caloric  for  heat- 
ing  the  fresh  atmospheric  air  entering  or 
previous  to  entering  such  drying-rooms, 
manufactories,  and  other  buildings,  and 
also  for  heating  the  treah  air  previous  to 
entering  the  furnace  and  fire  where  the  heat 
is  generated. 

9.  In  a  mode  of  regulating  the  tempera, 
ture,  pressure,  and  quantity  of  surcharged 
steam  for  any  requisite  purposes,  by  means 
of  an  equivalent  compensating  column  or 
head  of  water.  . 

10.  In  refrigerating  during  the  heat  \  of 
summer,  and  particularly  in  tropical  cli- 
mates,  by  means  of  cold  air  conveyed  from 
elevated  or  other  cold  localities,  through 
tunnels  or  passages  placed  generally  under- 
ground by  means  of  fan-wheels,  pumps,  or 

other  suitable  exhausting  and  propelling 
machinery  worked  by  water  or  oUier  cheap 
power. 

11.  In  producing  the  refrigeration  of 
materials  in  vessels,  or  of  the  vessels  them- 
selves, for  refrigerating  other  materials  by 
the  expansion  of  atmospheric  air  therein 
from  its  ordinary  pressure  and  temperature. 

12.  In  refrigerating  and  condensing  or 
partially  condensing  the  steam  from  steam- 
ing-rooms  or  other  steam  apparatus,  or  the 
vapours  from  stills  or  evaporating  vessels, 
by  the  joint  action  of  the  cold  water  or 
other  fluid  used  and  the  cold  air  passing  for 
the  supply  of  the  fire. 

Petbr  Armand  Lecomte  de  Fon- 
TAiNEMOfiEAV,  of  South-strect,  Finsbury. 
For  improvenunit  iu  producing  g/u,  and  in  its 
appUeation  to  heat  **  and  light,'*  (A  commu- 
nication.)   Patent  dated  September  7, 1852. 

The  words  ''and  light"  have  been  dis- 
claimed from  the  title  of  this  patent 

1.  The  improvements  in. producing  gas 
consist  of  an  arrangement  of  close  furnace, 
wherein  gas  is  generated  by  the  combustion 
of  coal  or  other  matters  capable  of  yielding 
gas ;  the  apparatus  being  made  of  such  size 
as  to  render  it  capable  of  being  readily 
transportable. 

2.  The  gas  thus  generated  is  applied 
direct  to  the  heating  of  locomotive  and 
marine  steam  boilers  by  combining  the 
generator  with  the  boiler  and  conducting 


I  the  gas  as  produced  into  the  furnace,  where 
it  is  ignited  in  stlitably-eonstructed  burners, 
arrangements  being  made  for  the  admission 
of  air  in  the  requisite  proportions  to  sup- 
port combustion. 

Clmmt. — 1.  The  construction  of  an  -ap- 
paratus for  producing  gas  by  the  combus- 
tion of  the  combustible. 

2.  The  mechanical  arrangements  for 
heating  locomotive  and  other  steam-engine 
boilers. 

John  James,  of  Leadenhall-street,  Lon- 
don, manufacturer.  For  certain  improuemente 
in  weighing^madiines  and  weighing^eranee. 
Patent  dated  September  9,  1852. 

This  invention  comprehends — 

1.  An  improved  construction  of  platform- 
weighing-machine,  the  principal  novelties 
of  which  consist  in  bracing  and  supporting 
the  platform  in  such  manner,  that  a  weight 
placed  on  any  part  of  it  shall  be  evenly- 
distributed  over  its  surface,  and  in  sup- 
porting the  platform,  so  that  both  enda  of 
the  steelyard  may  be  raised  simultaneously. 

2.  A  peculiar  construction  of  steelyard 
frame,  in  which  the  head  of  the  standard, 
where  the  knife  edges  of  the  steelyard  rest, 
is  constructed  so  as  to  overhang  the  stem, 
and  thus  admit  of  bulky  goods  being  weighed 
without  coming  in  contact  with  the  stem  of 
the  standard. 

3.  A  compound  steelyard,  which  nwy 
either  be  composed  of  two  parallel  bars, 
graduated  and  weighted  for  different  deno- 
minations of  weight,  or  of  a  single  bar 
graduated  to  different  scales  on  both  its 
upper  and  under  side,  and  provided  with 
two  weights  adapted  to  the  graduations  em- 
ployed. 


PROVISIONAL  PROTECTIONS. 

Dated  January  81,  1858. 

243.  David  8t«veni  Brown.  Improvements  In 
barometer*,  part  of  whieh  Invention  is  applicable 
to  the  registry  of  other  fluetuatioaa  than  those  of 
barometer*. 

S:8.  Richard  Palmer.  An  Invention  whieh  may 
be  used  for  cutting  turnips,  roangold-wurtsel,  oar- 
rots,  and  other  roots,  or  for  bruising  tbera  only, 
or  reducing  them  to  a  pulp,  and  for  mixing  them 
with  meal  at  may  be  required,  and  also  for  grind- 
ing or  crushing  apples  for  cider. 

Dated  February  10,  1853. 

362.  Robert  Roger.  IroprovemoDtain  obtaining 
motive  power. 

Dated  February  17,  1853. 

411.  John  Collins  Browne.  Improvements  In 
the  propelling  of  vessels. 

412.  William  Bridges  Adams.  Improvemenu  In 
railways. 

(18.  Thomas  Clark  Ogden  and  William  Gibson. 
Certain  improvements  in  machinery  or  apparatus 
for  spinning  cotton  and  other  fibrous  materials. 

Dated  February  22,  1853. 

441.  Pierre  Frederick  Ooogy  and  David  Combe 
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ImproTements  in  apparattti  for  skidding  or  stop- 
ping wheels  of  carriages  and  other  vehicles. 

45S.  John  Richard  Cochrane.  Improyements  in 
the  manuflseture  or  prodnction  of  ornamental  or 
figured  fabrics. 

Dated  February  28,  1853. 

455.  John  Smith.  ImprOTementt  in  machinery 
for  raising  and  forcing  water  and  other  fluids. 

457.  £auard  Albrecht.  Improvements  in  appa- 
ratus for  transmitting  and  reflecting  light. 

459.  Robert  Mllligan.  ImproTcments  in  appa^ 
ratus  for  washing  slivers  of  wool. 

461.  Aaa  WiUiuFd.  ImproTements  in  machines 
for  manufacturing  butter,  to  be  called  "A.  wil- 
lard's  Butter  Machine." 

Dated  February  24, 1853. 

463.  John  Grean.  The  moro  economic,  speedy, 
convenient,  and  in  every  respect  superior  system 
of  cooking  to  any  now  in  use,  and  which  he  desig- 
nates "  Green's  Economical  Self-basting  Cooking 
Apparatoa." 

464.  William  Snence.  Improvements  in  ma- 
chines for  thrashing  and  winnowing  com  and 
other  agricultural  prodnce.    A  communication. 

465.  Henry  Walmsley  and  Tnomas  Critohley. 
Improvements  in  machinery  or  apparatus  for 
retarding  or  stopping  railway  trains,  which  ma- 
chinery or  apparatus  Is  also  applicable  as  a  signal 
or  communication  from  one  part  of  a  train  to  the 
other. 

466.  Peter  McLellan.  Improvements  in  thrash- 
ing-machinery. 

467.  William  Johnson.  Improvements  in  the 
treatment  or  mannfaotare  ef  eaoutehouc.  A  oom- 
munieation. 

469.  Thomas  De  la  Rue.  Improvements  in  pro- 
ducing ornamental  surfaces  to  paper  and  other 
■nbstances. 

470.  Eraile  Adolpbe  Henaann.     Certain  im- 

Jtrovements  in  machinery  for  manufacturing  wool- 
en cloth.    A  communication. 

471.  James  Lawrence.  Improvements  in  the 
drying  or  prepantion  of  malt,  meal,  seeds,  corn, 
and  other  grain. 

472.  Thomas  Brown  Jordan.  Improvements  in 
machinery  fbr  planing  slate. 

Dated  February  25, 1853. 

473.  Francis  Preston.  Improvements  in  the 
manulteture  of  certain  parts  of  machinery  to  be 
used  in  preparing  and  ^pinning  ootton  or  other 
fibrous  materials. 

475.  Benjamin  Price.  Improvements  in  the 
eonatmction  of  fumaoea  or  flues  of  steam  boilers, 
coppers,  and  other  like  vessels  for  heating  or  eva- 
porating liquids. 

476.  John  Grist.  Improvements  in  maehinery 
for  the  manuCaetiure  of  caaks,  barrels,  and  other 
similar  vessels. 

477.  William  Symington.  Improvements  in  pre- 
serving milk  and  other  fluids. 

476.  John  Palmer  de  la  Pons.  Improvements 
in  applying  skids  or  drags  to  omnibaaes. 

479.  Thomas  Richardson.  Improvements  in  the 
manuCscture  of  certain  eompounds  of  phosphoric 
add* 

480.  Henry  Martyn  Micholls.  Improvements  in 
emission  or  reaction  engines. 

481.  Antonio  Fedele  Cosaus.  Improvements  in 
iltew. 

463.  Frederick  Goodell.  An  improved  appara- 
tns  for  the  distillation  of  rosin  oil,  and  for  an  im- 
proved method  of  bleaching  and  deodorixing  the 
same  during  the  process  of  msnnihcture.  Partly  a 
communication. 

Dated  February  26, 1858. 

484.  Charles  Napoleon  Wilcox.  Improvements 
la  the  manuXhcture  and  application  of  eectain  ex- 
tracu  obtained  ttom  the  elderwtreo. 


485.  Jean  Joseph  Fr^eliin.  Improvements  in 
the  construction  of  locomotive  engines. 

486:  William  Mackensle  Shaw.  An  improve* 
ment  in  the  construction  of  locomotive  boilers. 

487.  Joseph  BrandeU.  Improvements  in  the 
manuAicture  and  refining  of  sugar. 

488.  Mark  Henry  Blanchard.  Improvements  in 
the  manufacture  of  pipes  of  earthenware,  clay,  or 
other  similar  materials. 

482.  William  Edward  Newton.  Improvements 
in  machinery  or  apparatus  applicable  to  wheels  or 
axles  for  counting  and  indleating  the  number  of 
rotations  made  thareby,    A  communication. 

49U.  Ebenezer  Thornton.  Certain  improvements 
in  the  construction  and  arrangements  of  kitchen 
boilers  and  flues  for  ranges. 

491.  The  Honourable  JameaSfaielair,  eenuneiily 
called  Lord  Berriedale.  Improvements  in  weav- 
ing. 

491.  Robert  Griffiths.  Improvements  in  pro- 
pelling tessels. 

498.  Charles  Tetley.  Improvements  in  obtaining 
power  by  steam  and  air. 

494.  Charles  Tetley.  Improvements  in  the  map 
nufacture  of  bobbins. 

495.  Samuel  Varley.  Improvements  in  making 
communications  between  the  guards  and  engine- 
drivers  on  railwav  carriages. 

496.  Admiral  the  Earl  of  Dundonald.  Improve- 
ments in  produdnjr  compositions  or  eombtnations 
of  bituminous,  resmouH,  and  gummy  matters,  and 
thereby  obtaining  products  uselUl  in  the  arts  and 
manufactures. 

Dated  February  28,  1853. 

498.  James  Murphv.  Improvements  in  tmcka, 
wagons,  or  vehicles  for  railway  purposes. 

500.  Martyn '3oho  Roberts.  Improvements  In 
the  manufacture  of  mordants  or  dyeing  materials, 
which  are  in  part  applicable  to  the  manufacture 
of  a  polishing  powder. 

50f.  George  Duncan.  Improvements  In  steam 
boilers. 

504.  Joseph  M^or.  Improvements  in  preparing 
lotions,  which  he  intends  to  call  the  "  Synovitie 
Lotions." 

Dated  March  1,  1853. 

506.  Robert  Stephenson,  Junior.  Improvements 
in  locomotive  engines. 

508.  John  Betheli.  Improvementt  in  preserving 
wood  fhim  decay. 

512.  William  Rowett.  Improvements  In  making 
paddle-wheels  for  vessels  propelled  by  motive 
power,  which  is  ealled  "  the  Cylinder  Paddle- 
WheeL" 

514.  John  Mc  Adams.  Improvements  in  machi- 
nery or  apparatus  for  printing  on  leaves  of  books 
their  designations,  numbers,  or  devices,  or  those 
of  their  pages,  which  machinery  or  apparatus  may 
also  be  used  to  advantage  for  printing  dciignntiag 
numbers  or  devices  on  various  other  articlM. 

Dated  March  2,  1853. 

516.  Laurence  Hill,  Junior.  Improvements  in 
the  production  of  motive  power.  A  communioi- 
tion. 

518.  Howard  Ashton  Holden,  Ainred  knight, 
Edward  Bull,  and  John  Banfleld.  Certain  im- 
provements in  communicating  and  giving  signals 
between  the  engine-drivers  and  guards  on  railway 
trains,  being  in  connection  with  a  mode  already 
patented  for  eflTecting  the  same  ol^ect. 

520.  Alexis  Soyer.  Improvements  in  preparing 
and  preserving  soups,  which  he  denominatea 
"  Soyer's  Osmaaome  Food." 

528.  Edward  Duke  Moore.  An  Improved  mode 
of  treating  the  extract  of  malt  and  hope. 

524.  Alfred  Augustus  de  Reginald  Hely.  An 
improved  door  or  finger-plate. 

526.  Marcel  Vetillart.  Improvements  In  dryfug 
yams. 


KOtlOBi  09  iMBMtlOll  90  ^ftOGEfiD. 


fise 


Dated  March  9, 1858. 

528.  William  Clark.  Improvements  In  propel- 
ling aiid  steering  Teasels,  aad  in  the  apparatus 
nsed  therein. 

590.  Simon  O'Reffan.  Improvements  in  appa- 
ratus for  consuming  smoke. 

534.  Martin  Billing.  Certain  Improvements  in 
metallic  bedsteads. 

536.  Samuel  Colt.  An  improved  eonstmetion 
of  blower.    A  communieation. 

538.  Samuel  Colt.  Improvements  in  rotating 
breech  fire-arms.    Partly  a  eommunioation. 

540.  William  EdwAid  Newton.  Imptovtm^nts 
in  primers  for  fire-arms.    A  eommun&eation. 

543.  Thomas  Crick.  Improvements  in  the  tna- 
nnftctore  of  boots,  shoes,  dogs,  and  slippers. 


NOTICES   01?  INTENTION   TO 
PROCEED. 

{Fr&m  the  ** London  Oazette,**  March  lUh, 

1853.) 

284.  Qeorge  Simpson.  Certain  improvements  in 
nucbinery  or  apparatus  for  weighing. 

424.  John  Henry  Johnson.  Improvements  In 
drying,  and  in  the  maeliinery  or  apparatus  to  be 
used  therein.    A  communieation. 

486.  Julian  BoOesTe.  An  improved  mode  of 
preserving  vegeiable  substances  and  animal  eoat- 
ings. 

412.  John  James  Stoll.  Improvements  Id  the 
manufacture  of  bootsand  shoes  and  similar  arti- 
clest  and  in  machinery  used  therein,  entitled 
'*  Metallic  toothed  and  wedged  seams,  and  water- 
proof elastic  indented  stitches  " 

{From  the  '*  London  Gaxetle,"  March  I5th, 

1858.) 

2<>1.  William  Abbott.    An  improved  plough. 

313.  John  Egan.  A  self-aetmg  flax  scutching 
and  hackling  machine,  vith  horisontal  blades  or 
hackles,  an  inclined  plane  on  which  flax-holders 
move  the  application  of  the  fan  by  a  current  of  air 
to  press  flax  against  schntching-blades  or  hackles, 
and  spring  catch  flax-holders,  as  per  drawing. 

332.  George  Searley.  Improvements  in  machi- 
nery fbr  cutting,  carving,  and  engraving  wood, 
stone,  metal,  and  other  suitable  materials. 

866.  Joseph  NMh.  The  treatment  and  refining 
of  sugar. 

981.  Thomii  Brown  and  John  Cox.  Certain 
improvements  in  the  mode  of  heating  retorts  or 
ovens  for  the  manufacture  of  coke,  gas,  and  other 
distillatory  products  of  coal. 

421.  Charles  Reeves,  junior.  An  improvement 
or  improvements  in  the  manufacture  of  knives. 

444.  Gabriel  Benda.  Improvements  in  appara- 
tus for  obtaining  fire  for  smokers. 

461.  ThomM  Henry  Biddies  and  John  William 
Doupbrate.  Improvements  in  machinery  for  the 
manuiisoture  of  textile  and  looped  fabrics. 

520.  Claude  Mamis  Augusttn  Marion.  A  new 
kind  of  damper  for  moistening  stamps  and  paper. 

5Sl.  Henry  Provost.  An  improved  hat-pro- 
tector. 

730.  George  Philcox.  improvements  in  marine 
chronometers  and  other  time-keepers. 

743.  Peter  Forbes.  Improvements  In  sowing  or 
depositing  seeds  in  the  earth. 

y40.  John  Bethell.  Improvements  in  machi- 
nery or  apparatus  fbr  digging  and  cultivating 
land. 

1049.  Charles  Edmond  Magnant.  Certain  Im- 
pvovements  in  tanning. 

1085.  James  Dunlop.  Improvements  In  sad- 
dlee. 

1127.  John  Reydee.    Improvements  in  maehi- 


nery  or  ftpparatut  fbr  drairlng  eotton  and  other 
fibrous  substances. 

1146.  Nicolas  Malinau.  Improvements  in  stop- 
ping or  covering  bottles,  decanters,  pots,  and  other 
receptacles  of  glass,  porcelain,  aiid  earthenware, 
and  in  the  machinery  connected  therewith. 

1172.  John  Mason.  Improvements  in  machinery 
or  apparatus  fbr  preparing  cotton  and  other  fibnmi 
Bubstanees  Ibr  spinning. 

147.  William  Williams.  Improvements  in  reflrl- 
geratlng  apparatus. 

16).  Louis  Jules  Joseph  Valegne.  A  certain 
colouring  eompeeition  for  dyeing  tisanes,  or  atttft 
of  silk  and  cotton. 

180.  Jonn  Stevenson,  improvements  in  macbi- 
nery  for  spinning  flax  and  tow 

248.  David  Stephens  Brown,  f mprevtments  In 
barometers,  part  of  which  invention  i$  af  tfieabU 
to  the  registry  of  other  fluctuations  than  those  of 
barometers. 

253.  John  Mason.  Improvements  in  looms  toot 
leaving. 

388.  John  Bethell.  Improvements  in  obtaining 
copper  and  sine  Arom  their  ores.  A  eommunica- 
tion. 

416.  Charles  Gordon.  An  improved  goniometrie 
protractor,  or  instrument  for  setting  out  and  mea- 
suring angles  and  other  geometric  figures. 

429.  Nathan  Pntton.  Improvomanti  in  the 
manufacture  and  application  of  dowels  and  ma- 
chinery connected  tnerewltfa,  pari!  of  which  ma- 
chineryare  applicable  to  other  purposes. 

437.  Wright  Jones.  Improvements  applicable 
to  steam  pipes  used  for  warming,  drying,  or  ven> 
tUating. 

438.  Samuel  Rodgers  Samuels  and  Robert 
Sands.    Improvements  in  looms  for  weaying. 

446.  Benjamin  Barton.  An  improved  bath 
which  can  also  be  used  as  a  Ulb-boaC 

458.  Reuben  Plant.  Improvemenle  In  lalbty- 
lamps. 

459.  Robert  Milllgafi.  ImprovetUeots  in  appa- 
ratus for  washing  slivers  of  wool. 

460.  Samuel  Cunliflb  Lister.  Improvements  in 
treating  soapsuds. 

462.  Adam  Cyrus  Engert.  Improvements  In 
Joints  for  the  sticks  of  parasols,  and  other  like 

furposes.  A  commnnfcatlott  from  Alexander 
'orecky. 

464.  William  Spence.  Certain  uBf rovemonls  in 
machines  for  thrashing  and  winnowing  com  and 
other  agricultural  ptoduce.    A  communication. 

469.  Thomas  De  la  Rue.  Improvements  in  pro- 
ducing ornamental  surfbees  to  pi^ler  and  other 
substances. 

471.  James  Lawrence.  Troproveraents  in  the 
drying  or  preparatloil  of  malt,  meal,  seeds,  born, 
and  other  grain. 

477.  William  Symington.  Improvements  in  pre- 
serving milk  and  otner  fluids. 

483.  Frederick  Goodell.  An  improved  appa* 
ratus  for  the  distillation  of  rosin  oil,  and  for  an 
improved  method  of  bleaching  and  deodorizing 
the  same  during  the  process  of  manufacture. 
Partly  a  emnifltinirntion. 

487.  Joseph  Braiideis.  Improvements  in  the 
manufaetvre  and  rt  fining  of  sugar. 

490.  Ebeneaor  Thornton.  Certain  improve- 
ments in  the  construction  and  arrangement  of 
kitchen  boilers  and  flues  for  ranges. 

4tfd.  Charles  I'etlt'v.  Improvements  in  obtain- 
ing power  by  steam  and  air. 

494.  Charles  Tetley.  Improvement  In  the  ma- 
nufacture of  bobbins. 

495.  Samuel  Varley.  Improvements  in  making 
eoramunieations  be.  'em  the  guards  and  engine- 
drivers  on  railway  cr.rrli-ges. 

496.  Admiral  the  J'  a*",  t^f  Dundonald.  Improve* 
ments  in  producing  "ompositions  or  combinations 
of  bituminous,  resinous,  and  gummy  matters,  and 
thereby  obtaining  products  useful  in  the  arts  and 
mannfaotoret. 

6 IS.  William  Rovett.    Improvement  Id  making 
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paddle-wheels  for  TetMli_propelled  by  motive 
power,  which  is  called  "Tlie  Cylinder  Paddle- 
wheel."  • 

528.  William  Clark.  Improvements  in  pro- 
pelling and  steering  vessels,  and  in  the  apparatus 
used  therein. 

542.  Thomas  Crick.  Improvements  in  the  ma- 
nufacture of  boots,  shoes,  clogs,  and  slippers. 

Opposition  can  be  entered  to  the  granting 
of  a  Patent  to  any  of  the  parties  in  the 
above  List,  who  have  given  notice  of  their 
intention  to  proceed,  within  twenty -one 
days  from  the  date  of  the  Gazette  in  which 
the  notice  appears,  by  leaving  at  the  Com- 
missioners'-office  particulars  in  writing  of 
the  objection  to  the  application. 


PATENT  APPLIED  FOR  WITH  COMPLETE     \ 
SPECIFICATION.  < 

577.  John  Hall  and  John  Crofts.  An  improve- 
ment or  improvements  in  revolving  or  repeating 
fire-arms.    March  7. 

WEEKLY  LIST  OP  PATENTS.. 
Sealed  March  12,  1853. 

251.  Auguste  Edouard  Loradoux  Bell- 
ford. 

287.  Auguste  Edouard  Loradoux  Bell- 
ford. 

301.  Samuel  Smith. 

575.  Pierre  Bemardet  de  Lucenay. 

982.  Peter  Armand  Lecomte  de  Fon- 
tainemoreau. 

Sealed  March  16,  1853. 
53.  Thomas  Brown  Dalziel. 
66.  John  Finlay. 

64.  Henry  Richardson  Fanshawe. 
101.  Thomas  Allan. 
106.  Thomas  Allan. 
181.  William  Edward  Newton. 
207.  William  Donald  Napier  and  Wil- 

liam  Lund. 
219.  Arthur  Richard  Burr. 
231.  George  Walker  Nicholson.   . 
234.  John  Balmforth,  William  Balmforth, 
and  Thomas  Balmforth. 

CONTENTS  OF 
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tnprmmngs) 221 
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235.  Adam  and  John  Booth. 

259.  George  Walker  Nicholson. 

260.  William  Coles  Fuller  and  George 

Morris  Knevitt. 
262.  Rohert  Mortimer  Glover  and  John 

CaiL 
286.  AUguste   Edouard  Loradoux  Bell- 
ford. 
305.  John  Talhot  Tyler. 
821.  Samuel  Hardacre. 
322.  George  Gent  and  Samuel  Smith. 
341.  Edward  Simons. 
347.  Auguste  Edouard  Loradoux  Bell- 
ford. 
354.  Joseph  Walker. 
356.  Joseph  Rohinson. 
515.  Robert  William  Mitcheson. 
529.  Robert  William  Mitcheson. 
538.  Alfred  Charles  Hervier. 
543.  John  Norton. 
615.  Charles  Dickson  Archibald. 
739.  Amory  Hawkesworth. 
1120.  Jean  Baptiste  Moinier  and  Charles 

Constant  Boutigny. 
1182.  James  Webster. 
64.  Michael  Fitch. 
74.  Thomas  Cottrill. 
92.  William  Brown. 
94.  William  Wills  Wren. 
103.  James  Stewart  Kincaid. 
108.  Peter  Alexander  Halkett 
117.  Henry  Henson  Henson  and  William 

Frederick  Henson. 
125.  Peter  Fairbaim  and  Samuel  Kenny 

Mathers. 
129.  William  Vincent 
131.  Joseph  Rock  Cooper. 
144.  William  Riddle. 
153.  James  Middlemass. 
160.  John  Chubb  and  John  Goater. 
177.  Charles  Randolph  and  John  Elder. 
188.  John  Sangster. 

The  above  Patents  all  bear  date  as  of  the 
day  on  which  Provisional  Protection  was 
granted  for  the  several  inventions  men- 
tioned therein. 
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CHAPIN'S  PATENT  DUPLICATE  PROPILE-TtTRNING  MACHINERY. 

(American  patent  dated  January  11, 1858.) 
The   accompanying   figure  represents  a  lathe  and  machinery  for  turning  duplicate 
profile  work,  especially  applicable  to  decorative  purposes,  the  invention  of  Mr.  Nathan 
Chapin,  of  New  York.     The  Scientific  American  gives  an  account  of  this  contrivance,  from 
which  we  extract  the  following : 

The  work  produced  is  waved  work,  and  it  is  adopted  for  various  ornamental  purposes, 
particularly  chairs,  blinds,  &c.  The  machine  consists  chiefly  of  a  revolving  cylinder, 
formed  by  the  pieces  of  wood  to  be  operated  upon,  a  tool  and  pattern -frame  in  front  of  it 
for  turning  the  outside  of  the  wood,  and  a  tool  for  acting  upon  the  inside  of  the  wood  in 
the  cylinder,  through  the  shaft,  to  turn  both  surfaces  of  the  wood  according  to  the  desired 
patterns.  In  the  figure,  one-half  of  the  wood  which  would  comprise  the  cylinder  is 
removed  in  order  to  show  the  tool  which  works  inside. 

A  Is  a  stationary  shaft.  On  it  are  placed  the  double  rings,  or  open  discs  B  B',  which 
have  centre-collars  fitted  upon  a  shaft,  so  aa  to  make  them  revolve  on  the  shaft.  C  is  the 
driving  pulley,  secured  to  a  collar  of  the  discs,  which  it  turns  on  the  stationary  shaft,  A. 
All  the  pieces  of  wood  to  be  turned  are  placed  between  the  two  open-end  discs,  B  B'  like 
the  staves  of  a  barrel,  and  clamped  up  by  screws,  A,  which  draw  the  section  rings,  e  c,  close 
to  the  outer  ring  of  the  discs,  and  bind  the  pieces  or  slats  of  wood  between  them.  When 
the  two  discs  are  fitted  with  the  pieces  of  wood  forming  the  cylinder,  they  are  made  to 
revolve  by  the  pulley  C.  To  turn  flie  faces  of  the  wood  the  desired  pattern,  a  tool  for  that 
purpose  is  made  to  act  on  the  face  of  the  wood  by  means  of  a  guide-pattern ;  »,  is  the 
stationary  pattern  on  the  outside  frame  in  front  of  the  rotating  discs ;  K  K  are  the  arms  of 
the  tool  or  gouge  L.  This  tool  *is  hung,  as  it  were,  in  a  knuckle-stirrup,  and  the  upper 
part  K  K,  is  made  to  slide  along  the  track  forming  the  bar  of  the  upper  part  of  the  frame. 
The  screw,  O,  in  the  guide,  is  like  that  of  a  pentagraph.  It  runs  along  the  pattern,  n,  as 
K  K  are  moved  along  the  frame  by  hand ;  and  thus  the  pattern  guides  the  tool,  L,  in  and 
out,  over  its  inequalities,  so  as  to  produce  on  the  pieces  of  wood  surfaces  the  reverse  of  the 
pattern.     This  is  the  way  the  outside  surfaces  of  the  slats  are  produced. 

The  inside  surfaces  are  acted  upon  and  produced  as  follows : — In  the  lower  part  of  the 
shaft.  A,  there  is  a  rod,  D,  extending  the  whole  length  along  it  in  a  recess  formed  for  the 
purpose.  This  rod  carries  an  arm,  I,  on  its  inner  end,  which  carries  the  gouge,  J,  for  acting 
on  the  inside.  The  rod,  D,  on  its  outer  end,  has  a  guide,  E,  which  lies  on  the  surface  of  the 
pattern,  a.  An  attendant  draws  the  guide,  E,  along  the  slide,  b,  and  the  pattern,  o,  so 
directs  it  by  its  inequalities,  as  to  vibrate  the  rod,  D,  and  consequently  the  arm,  I,  and  the 
gouge,  J,  so  as  to  act  upon  the  wood  inside,  and  thus  turn  both  surfaces  at  the  same  time. 
The  tool  for  the  outside  is  drawn  along  from  left  to  right,  and  from  end  to  end  of  the 
wood,  and  the  tool,  L,  by  the  rod,  D,  is  drawn  along  at  the  same  time.  Thus  both  inside 
and  outside  of  the  wood  forming  the  cylinder  are  turned  at  one  operation,  as  the  open  discs 
carrying  the  pieces  of  wood  are  driven  round.  The  discs  are  from  6  to  8  feet  in  diameter, 
and  a  man  cm  enter  through  the  open  spaces  to  trim  off  any  deficiencies  inside.  A  saddle, 
G,  for  this  purpose  is  hung  on  the  shaft  supported  by  arms,  ff/f> 

This  machine  does  a  great  quantity  of  such  work  very  rapidly,  and  produces  it  in  a  com- 
pletely finished  state.  It  is  now  working  successfully  at  New  York,  and  it*  operation  is 
represented  as  being  in  every  way  satisfactory. 


ON  THE  CAUSES  OF  FIRES  IN  STEAM  SHIPS. 

Amongst  thenumerous  sources  of  danger   |   with  some  saline  solution,   and   also  that 

such  bulkheads  should  be  double  ones, 
having  a  stratum  of  air  between  the  two 
partitions.  The  Professor's  suggestions  on 
tills  subject  led  to  a  reference  to  the  Me- 
chanics* Magazine  of  the  7th  October,  1848, 
as  the-  double  bulkheads  and  double  ships* 
aides  therein  described,  from  the  notes  of 
Sir  Samuel  Bentham,  seemed  to  answer  the 
purpose   Professor   Graham  had   in  view; 


from  fire  on  board  ship  which  Professor 
Graham  has  brought  to  view  in  his  able 
Report  {Mechanics'  Magazine ^  No.  1515)  is 
that  of  the  ready  inflammability  of  bulk- 
heads, formed  as  they  arc  of  wood,  in  coal- 
holds,  and  more  especially  of  such  bulk- 
heads as  are  in  the  vicinity  of  the  boiler  in 

steamers.    To  diminish  this  danger,  he  pro-   I   while,  at  the  same  time,  this  mode  of  con- 
poses  that  the  wood  should  be  impregnated  I   struction  would  enable  increased  strength  to 
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be  given  to  a  vessel,  with  a  lesser  expendi. 
ture  of  materials — as  has,  indeed,  been  sinoe 
proved  in  a  structure  of  a  different  kind,  the 
Britannia  Bridge,  where  vast  strength  is 
given  by  a  cellular  disposition  of  the  ma* 
terial.  The  part  the  note  of  the  above  dis- 
tinguished officer  which  relates  to  the  sub- 
ject  at  present  in  question  is  as  follows  : — 
"The  sides  of  a  ship,  and  the  bulkheads 
themselves,  should  be  composed  of  a  kind  of 
cisterns,  of  perhaps  three  feet  fore  and  aft, 
by  as  much  athwart  ship,  so  as  to  admit  of  a 
man  passing  freely  into  them  (or  say  but 
two  feet) ;  that  is,  the  sides  and  bulkheads 
should  be  double,  witb  space  enough  for  a 
man  to  enter  within  them.  All  these  cis- 
terns would  then  be  used  for  water,  or  for 
dry  provisions,  or  for  other  articles  of 
store." 

It  would  seem  that  this  mode  of  construe- 
tiou  is  particularly  desirable  for  all  parts  of 
vessels  containing  inflammable  stores,  as 
also  to  those  particularly  liable  to  ignition 
from  their  vicinity  tQ  the  engine-flre  or 
other  centres  of  great  heat;  the  cisterns 
being  filled  with  water,  would  never  rise  to 
a  greater  heat  than  that  of  boiling  water. 
Thus  the  sides  and  the  bulkheads  of  coal- 
holds  might  be  of  cast-iron  cisterns,  with- 
out loss  of  stowage-room,  if  used  as  tanks 
containing  a  supply  of  fresh  water.  Even 
the  deck  above  these  coal-holds  might  be  of 
the  same  material,  double,  having  a  stratum 
of  water  between,  the  upper  and  lower  parts. 
In  like  manner  such  water-tanks  might 
prevent  the  transmission  of  great  heat 
wherever  their  weight  would  not  be  ob- 
jectionable. 

A  thin  stratum  of  water,  were  it  but  of 
half  an  inch,  would  evidently  be  a  better 
security  against  the  transmission  of  heat 
exceeding  212°  than  air  could  be ;  so  that 
where  heavy  or  thick  partitions  would  be 
inadmissible  they  might  be  formed  of  wood, 
double,  leaving  a  vacancy  for  water  between 
the  two ;  the  wood  sheathed  with  some 
metal  or  matter  not  capable  of  decomposi- 
tion by  hot  water.  The  tanks  of  the  Dart 
and  the  Arrow  were  sheathed  with  tinned 
copper.  Or  the  partitions  might  be  of 
metal  only,  though  thin  and  light,  were  it 
either  corrugated  for  strength,  or  in  any 
^ay  sufficiently  supported.  Water  in  small 
quantity  would  soon  rise  to  the  boiling 
point  when  exposed  to  great  heat ;  pro- 
vision, therefore,  would  have  to  be  made  for 
the  escape  of  steam,  and  even  for  what 
might  fly  ofl*  in  the  form  of  vapour ;  and 
also  self-acting  means  for  the  renewal  of 
the  supply  of  water,  so  as  to  keep  the  par- 
titions always  full.  In  many  cases,  water 
already  heated  in  the  partitions  might  be 
made  to  supply  the  engine-boiler.  At  any 
rate,  water  passing  for  this  purpose  through 


the  partitions  would  keep  them  comfortably 
cool. 

Professor  Oraham  says  in  his  report, 
''  But  the  circumstance  which  appears 
above  all  others  to  give  a  character  to  the 
fire  in  the  Amazon  was  its  occurrence,  not 
in  closn  hold  or  cabin,  but  in  a  compart- 
ment of  the  vessel  where  a  vigorous  circu- 
lation of  air  is  maintained  by  the  action  of 
the  boiler-fires  and  their  chimneys.  The 
air  of  the  engine-room  must  be  renewed 
under  this  influence  every  few  minutes."  It 
would  seem  that  the  mischievous  current  of 
air  through  the  engine-room  thus  caused 
might  be  very  easily  prevented.  Nothing 
more  seems  necessary  than  that  air  should 
be  conveyed  to  the  fire  through  a  pipe 
opening  without  the  ship's  side,  and  having 
no  connection  with  any  other  part  of  the 
engine-room  than  the  fireplace  itself.  By 
such  an  arrangement,  the  air  of  the  engine- 
room  would  not  necessarily  be  changed, 
however  great  the  action  of  the  chimneys; 
and  the  farther  advantage  would  be  gained 
of  a  power  of  regulating  easily  the  volume 
of  air  admitted  to  the  fire  by  means  of  re- 
gulators in  the  air-pipe.  It  would  be  expe- 
dient that  the  air-pipe  should  pass  through 
both  sides  of  the  vessel,  in  order  that  air 
might  be  admitted  from  the  most  fiivourable 
side,  the  opposite  aperture  being  closed.  It 
is  from  disregard  of  this  precaution  that  so 
many  failures  have  occurred  in  the  ventila- 
tion of  houses  by  the  admission  of  external 
air  to  fireplaces. 


GEOLOGY  OF  "THE  DIGGINGS." 
(From  the  Liverpool  Mercwn/.) 

Among  the  passengers  by  the  Falcon, 
which  arrived  in  the  Mersey  on  Tuesday 
from  Sydney,  was  Mr.  John  Calvert,  a  geo- 
logist, who  has  been  eleven  years  in  the 
Australian  Colonies.  During  that  time  he 
has  made  a  geological  survey  of  all  the 
mineral  districts  in  Adelaide,  Van  Diemcn's 
Land,  Sydney,  and  New  Zealand,  and  he 
has  brought  back  with  him  a  map  of  the 
western  Gold-fields  which  alone  is  30  feet 
long.  He  has  also  a  large  number  of  draw- 
ings, some  of  them  valuable  in  a  scientific 
point  of  view,  and  others  pleasing  and  in- 
structive, as  giving  a  sketch  of  life  and 
manners  at  the  gold  diggings.  Mr.  Calvert 
has  himself  been  engaged  for  eight  years  in 
tracing  the  auriferous  veins,  and  in  procur- 
ing  gold.  A  short  time  ago  he  sent  home 
a  block  of  quartz  weighing  a  ton  and  a  half, 
and  he  has  brought  with  him  in  the  Falcon 
730  nuggets  of  the  precious  metal.  One  of 
the  pieces  weighs  231b.  of  pure  gold,  and 
we  had  the  opportunity  of  seeing  a  piece 
weighing  l^lb.,  which  is  considered  one  of 
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the  best  specimeus,  beiug,  in  the  state  in 
which  it  was  discovered,  above  the  standard. 
The  amount  of  gold  brought  home  by  Mr. 
Calvert  is  about  3301b.  gross,  between  701b. 
and  801b.  being  dross  or  .quartz  more  or  less 
mixed  with  the  gold.  The  largest  quantity 
he  ever  obtained  in  one  day  was  761b.  weight, 
which  he  broke  off  with  his  geological  ham- 
mer in  pieces  varying  from  half  an  ounce  to 
21b.  weight  He  had  been  led  to  the  spot 
by  auriferous  indications,  increasing  as  he 
came  nearer,  for  a  distance  of  nearly  40 
miles.  The  quartz  vein  ran  north  and  south, 
and  was  from  about  9  to  15  feet  in  breadth, 
half  a  mile  from  where  he  robbed  it  of  its 
precious  treasure.  Jt  stands  out  in  large 
blocks  of  from  15  to  20  feet  in  height, 
looking  in  the  distance  like  white  houses. 
This  place  is  distant  from  Sydney  about 
215  miles,  and  a  long  way  from  any  at  pre- 
sent worked  gold  field.  During  the  latter 
part  of  his  residence  in  Australia,  Mr.  Cal- 
vert had  a  camp,  and  three  men  as  assist- 
ants, and,  properly  equipped,  he  pursued 
his  scientific  survey.  Among  his  discove- 
ries he  found  diamonds,  rubies,  and  many 
valuable  minerals,  in  which  the  Australian 
colonies  abound.  We  understand  that  Mr. 
Calvert  will  proceed  direct  to  London,  where 
he  intends  to  get  his  drawings  and  maps 
transferred  to  canvass,  for  the  purpose  of 
exhibiting  them  as  a  panorama  of  the  gold- 
fields,  illuBtrative  of  lectures  which  he  in- 
tends to  deliver  on  the  origin  of  gold,  and 
on  the  colonies  towards  which  so  many 
thousands  of  his  fellow-countrymen  arc  now 
turuing  their  attention. 
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{^Tom  the  SeieuliJIe  American,) 

The  introduction  of  railways  has  pro- 
duced  many  astonishing  changes  in  the  ' 
course  and  channels  of  our  internal  trade,  ' 
and  not  least  among  these  changes  is  that  ' 
which  is  just  being  shadowed  forth  by  the 
completion  of  the  several  lines  of  railroad 
in  the  states  of  Virginia,  Pennsylvania,  New 
York,  and  Ohio,  through  the  various  points 
on  the  Ohio  river,  what  this  change  is  to 
be  is  already  indicated  l;y  the  delivery,  on 
the  sea-board,  of  cotton,  pork,  and  other 
western  produce,  by  way  of  the  Baltimore 
and  Ohio  Railroad,  now  completed  to 
Wheeling.  The  advantages  which  must 
accrue  by  thus  delivering  produce  in  the 
sea-board  markets  in  from  ten  to  twenty 
days,  instead  of  as  fomierly  by  way  of  New 
Orleans  in  about  three  months,  are  too 
evident  to  be  overlooked.  Some  enter- 
prising gentlemen,  engaged  in  the  western 
trade,  have  investigated  this  subject  tho- 


roughly,  and  are  satisfied  that  the  present 
means  for  passing  steamboats  around  the 
Falls  of  the  Ohio,  by  the  Portland  Canal 
will  soon  become  entirely  inadequate  to  the 
increased  commerce  of  the  Ohio,  which 
must  result  from  these  new  outlets.  With 
these  views  they  have  projected  the  following 
novel  plan  for  passing  steam-boats  of  the 
largest  class  around  these  falls. 

ft  may  be  premised,  that  the  only  pre- 
sent mode  of  passing  boats  in  times  of 
low  water  is  by  the  Portland  Canal,  on  the 
Kentucky  side  of  the  river.  This  canal 
can  only  pass  boats,  the  dimensions  of 
which  do  not  exceed  180  feet  in  length,  and 
48  feet  beam  over  the  guards,  consequently  * 
the  business  must  then  be  carried  on  by 
boats  within  these  dimensions.  The  pro- 
ject above  mentioned  is  simply  to  construct 
upon  the  Indiana  bank  of  the  river  a  rail- 
way,  the  length  of  which  will  be  about  one 
and  a  quarter  miles,  and  the  width  about 
72  feet,  with  proper  locks  at  each  terminus: 
the  whole  to  be  of  snch  magnitude  as  to  be 
able,  without  discharging  cargo,  to  pass 
steam-boats  of  the  largest  class,  or  say 
about  350  feet  in  length  and  80  feet  beam 
over  the  guards.  The  difference  in  level 
between  the  head  and  foot  of  the  falls  may 
be  assumed  at  about  24  feet,  and  ii  is 
proposed  to  lift  the  boa't  a  part  of  this 
height  in  the  lock,  and  the  balance  by  the 
grade  of  the  railway.  The  power  to  be 
used  will  be  one  or  more  stationary  steam- 
engines,  applied  to  the  moving  of  the 
carriage  upon  which  the  boats  will  be 
transported  by  means  of  a  tow-rope  or 
chain. 

This  project,  although  when  first  pre- 
Hcnted  to  the  mind  it  may  appear  chime- 
rical and  difiScult  of  execution,  will  be 
found,  upon  close  examination,  to  be  per- 
fectly practicable,  and  to  present  less  engi- 
neering difficulties  than  many  other  im- 
portant works  already  successfully  executed, 
The  plans  have  been  submitted  to  several 
eminent  engineers,  to  obtain  their  views  aa 
to  the  feasibility  of  the  project,  and  without 
exception,  they  have  all  concurred  in  the 
opinion  that  the  work  can  be  executed 
without  difficulty,  and  at  moderate  ex- 
pense. 

The  estimated  cost  of  the  work  is  600,000 
dollars ;  and  it  is  estimated,  from  authentic 
data,  that  very  soon  after  it  is  in  successful 
operation,  the  receipts  from  toll  alone  will 
not  be  less  than  150,000  dollars  per  year. 


Gmi  Cotton, — Baron  Von  Senck,  an  Aus- 
trian artillery-officer,  quartered  as  Ma^-ence, 
is  said  to  have  made  such  improvements  in 
gun  cotton  that  it  can  now  be  made  avail- 
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able  for  all  descriptions  of  fire-arms. 
Professors  SchOnbein  and  Bbttcher,  the 
original  inventors  of  the  gun  cotton,  have 
sold  their  patent  to  the  Austrian  Govern- 
ment for  30,000  florins,  under  the  condi- 
tions of  disclosing  their  secret  to  no  one 
else,  and  imparting  at  once  to  the  Austrian 
Government  any  further  improvements  they 
may  make. — Literary  Gazette, 


OFFICIAL  DECISION  OF  GUARD, 
ENGINE-DRIVER,  AND  PASSEN- 
GER -  COMMUNICATION  QUES- 
TION. 

The  long  debated  and  increasingly  im- 
portant question  of  eKtabli8hing  commu- 
nication between  the  guard  and  the  engine- 
driver,  and  the  guard  and  passengers  of  a 
train,  was  fiilly  considered  at  x)\e  Icitc  Quar- 
terly-meeting of  the  Board  o(  Delegates  of 
the  Railway  Clearing-houses,  at  which  the 
necessity  of  this  precautionary  arrange- 
ment was  recognized  as  a  matter  of  prin- 
ciple, and  the  respective  merits  of  the 
numerous  proposed  systems  examined.  On 
this  occasion  the  subject  was  submitted  to 
the  consideration  of  the  general  managers, 
with  a  view  to  ascertain  whether  a  plan  for 
establishing  these  communications  could 
not  be  devised,  which  would  not  involve 
any  serious  objections  in  practice. 

The  meeting  gave  its  attention  in  the 
first  instance  to  the  important  question  of 
giving  passengers  the  power  of  communi- 
cation with  the  guard.  Upon  that  point, 
however,  without  overlooking  the  possibi. 
lity  of  such  an  arrangement  being  occa- 
sionally of  service,  the  meeting  could  not 
persuade  themselves  that  that  comnmnica- 
tion  would  not  tend  to  greater  disasters  than 
it  could,  on  full  view  of  the  matter,  prevent. 
Unless  the  guards  and  engine-drivers  had 
orders  to  stop  the  train  when  a  passenger 
made  a  signal,  the  privilege  would  be  use- 
less to  the  latter.  It  required,  however, 
little  acquaintance  with  railway  travelling 
to  be  convinced  that  its  dangers  would  be 
greatly  increased  if  the  train  was  to  be 
stopped  whenever,  either  from  fear  or  from 
levity,  a  passenger  migh(  choose  to  make  a 
signal.  The  meeting,  therefore,  were  not 
prepared  to  recommend  any  arrangement 
which  would  put  it  in  the  power  of  the 
timid  or  reckless  to  control  the  discretion 
of  the  guard  or  engine-driver,  and  put  ihe 
whole  safety  of  the  train  in  danger.  The 
meeting  saw  much  difficulty  in  the  way, 
bnt  were  detennined  under  no  circum- 
stances, should  the  privilege  be  conceded  to 
the  passenger,  to  asquiesce  in  it,  unless  the 
Legislature  made  the  abuse  of  it  penal. 

The  meeting  then  proceeded  to  consider 


the  best  means  of  enabling  the  guard  and 
driver  to  communicate  with  each  oiher,  and 
it  was  decided  that  sound  by  air-whistles, 
compressed  air-trumpets,  and  gunpowder 
were  generally  insufficient.  Eventually  it 
was  decided  that  every  tender  should  have 
a  loud-sounding  bell  attached  to  it,  at  a 
point  as  close  as  possible  to  the  place  where 
the  engine-driver  stands;  that  the  appa- 
ratus to  be  used  for  striking  the  bell  be 
fitted  with  a  contrivance  for  easily  attach- 
ing a  rope  or  line  to  it ;  that  each  guard- 
van  be  fitted  with  a  drum  having  two  divi- 
sions, the  one  smaller  than  the  other,  that 
the  larger  division  be  of  sufficient  capacity 
to  hold,  wound  round  the  drum  the  coil 
of  line,  equal  in  length  to  the  maximum 
length  of  the  trains ;  that  in  the  smaller 
division  a  cord  be  fixed  and  wound  round 
the  drum,  having  a  balance-weight  always 
in  action  suspended  from  the  end  of  it,  for 
the  purpose  of  keeping  the  signal-line  in 
a  state  of  tension  ;  and  that  the  lever  of  the 
bell  be  fixed  down  by  a  spring  of  suRicient 
strength  to  resist  its  counterpoise  weight, 
as  well  as  the  strain  on  the  linp  at  starting, 
and  at  other  times,  so  that  the  bell  may 
never  ring  except  by  the  act  of  the  guard ; 
and  finally,  that  the  signal-line,  when  used, 
be  carried  along  the  carriages  in  the  way  in 
which  experience  may  sHow  to  be  the  best, 
supportea  by  spring  receivers,  of  a  simple 
construction,  and  to  be  attached  to  the  lever 
of  the  bell. 

This  arrangement  is  precisely  identical 
with  that  proposed  by  Mr.  H.  H.  Henson,  a 
gentleman  of  great  practical  experience,  and 
a  valuable  member  of  the  staff  of  construc- 
tion of  the  London  and  North  Western  Rail- 
way  Company.  Mr.  Henson  patented  his 
invention,  in  conjunction  with  his  son,  Mr. 
Frederick  Henson.  on  the  17th  Jan.  last. 
It  will,  therefore,  be  seen  from  the  recom. 
mendation  of  the  above  plan,  that  all  the 
others  have  been  rejected. 

CASTING  OF  THE  SCREW  OF  THE 
"AGAMEMNON." 

On  Saturday  last,  at  two  p.m.,  a  casting 
took  place  in  the  foundry  at  Woolwich  Dock- 
yard, of  a  brass  screw  propeller  for  the 
yigamemnon,  91,  screw  steamship,  at  Porta- 
mouth.  The  quantity  of  metal  required  for 
the  casting  was  about  eleven  tons,  and  the 
time  occupied  in  running  it  first  into  an 
iron  pot  made  for  the  purpose,  and  subse- 
quently into  the  screw  propeller  mould,  was 
about  twenty  minutes*  The  iron  pot  em- 
ployed was  expressly  made  for  being  used 
when  large  castings  take  place,  and  is  so 
constructed,  that  there  is  very  little  chance 
of  accident  occurring,  as  has  been  the  case 
in  some  foundries,   througfh   some  of  the 
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boiling  metal  falling  on  the  men.  Lieut.- 
colonel  M'Adam,  Lieutenant-colonel  Bury, 
and  several  of  the  officers  of  Royal  Marines, 
Dr.  Burns,  Mr.  Atherton,  chief  engineer, 
Mr.  Macdonal,  master  attendant,  Mr. 
Trickett,  assistant  to  the  chief  engineer, 
and  several  of  the  officers  of  the  yard,  were 
present  to  witness  the  casting,  and  were 
much  gratified  by  the  excellent  manner  in 
which  the  men  were  enabled,  by  the  working 
gear,  to  turn  up  gradually  the  iron  pot,  con- 
taining eleven  tons  of  fluid  metal,  and  pour 
it  into  the  mould.  The  pot  is  suspended 
from  a  powerful  crane,  without  the  slightest 
apprehension  of  danger  should  any  of  the 
men  withdraw  from  the  gear,  as  it  remains 
safely  in  the  position  hi  which  it  is  left 
until  the  men  again  proceed  with  the  opera- 
tion. The  screw  was  cast  18  feet  in  diame- 
ter ;  but  it  will  be  reduced,  when  finished,  to 
about  16  feet,  and  the  weight  to  about  8 
tons. 

The  screw  was  taken  out  of  its  casting- 
frame  on  Monday  afternoon,  and  is  as  per- 
fect in  every  part  as  could  have  been 
wished.  Workmen  are  now  busily  em- 
ployed in  removing  the  superfluous  parts, 
and  when  it  is  finished  in  the  engineer 
department,  it  will  be  sent  round  to  Ports- 
mouth as  a  reserve  screw  for  the  Agamem- 
nofty  at  present  at  that  port. 

The  workmen  were  engaged  in  the  foun- 
dry on  Tuesday  in  preparing  for  the  cast- 
ing of  a  brass  tube  14  feet  long  and 
21  inches  in  diameter  inside,  to  be  placed 
in  the  stern  of  the  Hannibal  screw  steam- 
ship, to  receive  the  shaft  of  her  screw  pro- 
peller. A  similar  tube  was  cast  last  week 
for  the  Algiers,  90  screw  steam-ship,  build- 
ing at  Devonport.  Each  of  these  tubes 
weighs  1  ton  18  cwt.  The  one  for  the 
Algiers  has  been  finished  in  the  engineer 
department. 


GRIFFITHS'  SCREW  PROPELLERS. 

Thr  Fairy  Royal  yacht,  Master  Com- 
mander Welch,  went  out  from  Portsmouth 
on  Friday  last  to  try  another  of  Griffiths' 
patent  screws,  under  the  direction  of  Capt. 
Crispin.  The  trials  we  lately  reported  of 
the  screws  on  this  principle  were  three- 
bladed  screws,  but  as  the  rule  of  the  service 
is  to  have  all  screws  so  constructed  or  fitted, 
that  they  can  be  raised  to  the  deck  through 
a  well,  or  shaft,  cut  expressly  for  that  pur- 
pose, and  through  which  only  a  two-bladed 
serew,  with  the  blades  in  a  vertical  position, 
can  pass,  a  doubt  existed  as  to  whether  the 
same  results  could  be  achieved  with  a  pro- 
peller of  two  blades  as  was  realised  with 
that  of  three.  The  results  of  the  trials  of 
Friday,  as  furnished  us  by  one  of  the  paten- 


tees of  Griffiths*  screw,  are  reported  as  fol- 
low : — with  the  pitch  of  the  screw  at  8  feet 
6  inches,  12*242  knots  per  hour;  10  feet 
pitch,  11*742  knots ;  and  with  12  feet  pitch, 
11-092  knots. 


The  Boomerang  Propeller. — The  steamer 
GenovUf  worked  oy  Sir  Thomas  Mitchell's 
Boomerang  propeller,  made  a  trial  trip  at 
Liverpool  on  Saturday  afternoon.  The  re- 
sult has  not  yet  transpired. 


THE  TRADES  OF  BIRMINGHAM. 

The  heavier  branches  of  manufacture  of 
which  iron  is  the  material,  and  the  contracts 
for  which  in  many  instances  were  taken  be- 
fore the  late  advances,  are  extremely  busy. 
Messrs.  Fox  and  Henderson,  of  the  London 
Works,  and  Messrs.  Cochrane  and  Co.,  of 
Woodside,  have  on  hand  immense  work  for 
the  new  Crystal  Palace  at  Sydenham,  and 
also  for  the  London  and  North-Western 
and  other  Railway  Companies,  and  almost  as 
a  matter  of  course  the  Messrs.  Chance,  of 
the  Spon-lane  Glass-works,  participate  in 
these  orders.  The  span  of  the  new  iron  and 
glass  roof  of  the  London  and  North  Western 
station  in  New-street  will,  it  is  said,  be  the 
largest  in  the  kingdom.  Its  erection,  which 
is  now  fast  prociteding,  still  gives  employ- 
ment to  some  hundreds  of  our  best  hands. 

The  manufacture  of  agricultural  imple- 
ments for  the  present  season  has  set  in  with 
earnestness.  Scarcity  of  labour  appears  to  be' 
the  chief  drawback,  and  good  workmen  are 
advertised  for  at  high  wages.  The  ensuing 
agricultural  exhibitions  throughout  the 
country  will  show  most  satisfactorily  the 
great  advance  which  the  Birmingham  ma- 
nufacturers have  made,  and  are  now  making, 
in  thif  important  branch  of  inventive  indus- 
try. The  farmers  of  the  midland  counties 
already  begin  to  appreciate  the  application 
of  machinery  in  the  cultivatit>n  of  the  soil, 
and  the  emigration  of  labourers  in  some 
districts  has  been  so  great  as  to  render  it 
absolutely  necessary.  These  and  other  like 
circumstances  have  rendered  the  manufac- 
ture of  agricultural  implements  of  growing 
importance  in  Birmingham  and  the  neigh- 
bourhood. 

The  factors  of  Birmingham,  although 
greatly  inconvenienced  by  the  state  of  the 
metal-market,  are  busy,  and,  considering  cir- 
cumstances, orders,  from  commercial  men 
now  upon  journey,  are  more  than  could  be 
expected.  Each  season  brings  with  it  pecu- 
liar demands  for  Birmingham  manufac- 
tures. .The  lamp-manufacturers  at  this 
season  can  afiford  to  wait  for  the  reduction 
in  the  price  of  copper.    The  winter  demand 
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has  not  commenced,  and  to  make  for  stock 
at  the  present  time  would  be  to  incur  almost 
a  certain  loss.  Fortunately  the  export  trade 
is  more  than  usually  good,  and  the  nume- 
rous inventions  and  improvements  which  are 
constantly  springing  up  in  this  particular 
branch  of  Birmingham  trade  enable  the 
lamp-manufacturers  to  contend  vigorously, 
if  not  successfully,  with  the  French  makers. 
There  are  now  large  orders  on  hand  for  the 
Mediterranean  trade. 

Copper  has  been  offered  more  freely 
during  the  present  week,  and  sold  at  a  con- 
siderable reduction  from  the  standard  price. 
Several  lots  have  been  purchased  at  13d/. 
per  ton,  and  report  states  even  at  a  lower 
rate.  Great  quantities  of  sheathing  and 
scrap  metal  have  found  their  way  into  the 
market. 

Zinc  has  also  apparently  reached  its 
utmost  price.  Great  quantities  held  in  stock 
upon  speculation  have  recently  changed 
hands  without  breaking  bulk,  and  must 
inevitably  find  their  way  into  the  general 
market  within  a  very  short  period. 

There  is  no  change  in  the  price  of  tin, 
the  late  advance  of  51.  being  well  supported ; 
if  anything,  the  tendency  is  still  upwards. 


THE  IRON  TRADE. 

The  price  of  iron  is  stated  to  have  been 
modified  in  several  contracts  during  the 
present  week;  and  an  opinion  prevails, 
whether  justly  or  uigustly  entertained,  that 
at  the  preliminary  meeting  of  ironmasters, 
which  will  be  held  during  the  ensuing  week, 
a  slight  reduction  will  be  announced.  It  is 
quite  certain,  however,  whatever  may  be 
the  determination  of  what  is  called  **  the 
trade,"  that  the  present,  or  rather  the  late 
extraordinary  high  price  of  iron  cannot  be 
universally  maintained. 

The  suspension  of  Mr.  Lemuel  Goddard, 
engaged  in  the  iron  trade,  was  announced 
on  Tuesday.  The  amount  of  his  liabilities 
is  not  stated ;  but  it  is  supposed  they  are 
rather  considerable,  and  chiefly  held  in  the 
north. 

Glasgow  Pig  Iron^ Market.  —  Glasgow, 
March  19. — For  the  last  eight  days  our 
pig  iron-market  has  been  rather  irregular ; 
prices  advanced  slightly  about  the  middle 
of  the  week,  but  have  again  declined  to 
about  the  quotation  of  this  day  se'nnight — 
viz.,  63s.  6d.  sellers  of  warrants :  buyers  at 
dSs.  A  fair  business  has  been  transacted, 
chiefly  for  shipment.  No.  1,  g.m.b.,  is 
quoted  54s.  6d. ;  No.  3,  53s.  6d. ;  No.  1, 
Glengarnock,  55s. ;  and  Gartsherrie,  55s.  6d. 
against  bill  of  lading. 

Ameriea. — Advices  from  New  York  to 
the  9th  instant,  brought  to  Liverpool  on 


Monday  morning,  by  the  Royal  Mail  steam 
ship  Arabia,  inform  us  that  the  market  of 
that  city  for  Scotch  pig  iron  and  English 
brass  was  somewhat  unsettled,  and  that 
less  prices  were  obtainable. 


THE  MARINE  LIGHTNING  CON- 
DUCTOR. 

Sir  William  Snow  Harris  has  just 
issued  a  series  of  interesting  and  important 
papers  relative  to  his  experimental  re- 
searches on  the  Marine  Lightning  Conduc- 
tor, upon  which  he  foands  a  claim  to  public 
compensation,  well  worthy,  as  it  appears  to 
us,  of  favourable  attention. 

Those  who  have  watched  the  progress  of 
naval  construction  during  the  last  thirty 
years,  will  be  aware  of  the  eminent  services 
which  this  gentleman  has  conferred  upon 
the  public  of  this  country,  and,  indeed,  upon 
the  world,  by  enabling  vessels  to  withstand 
the  most  violent  discharges  of  atmospheric 
electricity.  With  wonderful  assiduity,  and 
ingenuity  of  experimental  research,  he 
long  prosecuted  this  important  inquiry,  in 
the  face  of  repeated  discouragements,  which 
were  of  a  nature  to  retard  the  most  deter- 
mined;  because,  in  the  novelty  of  the 
proposed  arrangement,  it  was  commonly 
feared  that  it  would  attract  the  fluid  into 
the  body  of  the  vessel.  Triumphing  over 
all  difliculties,  he  has  had  the  satisfaction 
of  seeing  his  plans  universally  adopted,  and 
the  man  of  science  derives  an  almost  equal 
gratification  in  taking  a  glance  at  the  his- 
tory of  the  subject  which  these  papers  dis- 
close. 

In  1820  the  plan  was  brought  forward 
by  Sir  W.  Snow  Harris,  then  Mr.  Harris, 
and  was  rejected  on  that  ground,  al- 
though the  navy  had  sustained  in  former 
years,  and  was  still  sustaining,  severe  losses 
constantly  from  this  very  cause  in  men, 
money,  and  ships.  In  an  appendix  to  Sir 
W.  Snow  Harris's  statement,  which  is  ad- 
dressed to  the  First  Lord  of  the  Admiralty, 
it  is  shown  from  official  papers,  that  within 
about  six  years,  and  nearly  within  five  years, 
40  sail  of  the  line,  20  frigates,  and  10  sloops 
and  brigs,  were  crippled  and  disabled  by 
lightning ;  that  the  expenditure  on  account 
of  damage  to  her  Majesty's  ships  by  light- 
ning, was  from  7,000/.  to  10,0001.  a  year 
upon  twenty-three  years  of  war,  and  from 
1,000/.  to  8,000/.  during  the  same  term  of 
peace;  and  that  nearly  100  seamen  were 
killed,  and  250  hurt,  upon  235  cases,  most 
of  which  would  subsequently  receive  pen- 
sions. It  is  shown  also,  as  regards  the 
merchant  service,  that  within  about  the  last 
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twenty  years  at  least  fifteen  large  ships  have 
been  burned,  sunk,  or  destroyed,  tnat  im- 
mense inconvenience  has  been  occasioned 
to  the  public  service  in  the  conveyance  of 
troops  and  stores,  and  that  it  is  extremely 
probable  that  many  missing  ships  have  pe- 
rished in  consequence  of  the  electrical  dis- 
charge. No  efficient  scheme  existed  for 
the  protection  of  ships  from  these  calami- 
ties, yet  the  Admiralty  rejected,  neverthe- 
less, the  plan  of  Sir  W.  Snow  Harris,  on  the 
ground  above  stated. 

Though  rejected  in  1820,  however,  it  was 
ordered  in  1830  to  be  tried  in  several  ships 
of  the  navy,  an  enormous  damage  having 
occurred  in  the  meanwhile  to  that  arm  of 
the  public  service.  Nearly  ten  years  after- 
wards, a  naval  and  scientific  commission 
was  appointed  to  consider  and  report  upon 
the  subject,  and  that  commission  reported 
in  February,  1840.  In  that  document,  the 
commission  admitted  in  forcible  language 
the  great  loss  which  the  country  had  sus- 
tained in  consequence  of  ships  being  un- 
protected from  lightning,  and  urgently  and 
unanimously  recommended  Harris's  system 
of  conductors.  The  procrastination  and 
difficulty  incidental  to  all  government  pro- 
ceedings, was  realised  in  this  case  most  pain- 
fully. Notwithstanding  the  report,  further 
experiments  were  ordered  to  be  instituted, 
the  result  of  which,  it  was  intimated,  was 
to  "  determine  which  of  all  the  plans  would 
be  preferred."  At  length,  in  June,  1842, 
an  order  was  promulgated  for  the  general 
adoption  in  the  navy  of  Harris's  conductors. 
They  liave  now  had,  in  many  instances,  a 
trial  of  more  than  twenty  years,  and  the 
result  is,  the  complete  disappearance  from 
the  navy  of  the  shocking  calamities,  and 
vast  cost,  formerly  entailed  upon  the  service 
from  the  want  of  this  protection. 

To  estiinate  the  gain  to  the  naval  service 
which  this  invention  has  occasioned  is  no 
easy  matter,  though  something  like  a  result 
has  been  given  above.  The  papers  before 
us  exhibit  it  upon  undoubted  official  au- 
thority, as  being,  for  the  sixteen  months 
from  March,  1846,  to  July,  1847,  fully 
10,000t  A  few  detached  facts  will  serve  to 
show  its  amount  more  clearly.  A  74-gun 
ship's  mainmast  of  Riga  spars,  cost  in  the 
war,  1,008/.,  and  848/.  since  the  peace;  a 
main-topmast  nearly  140/.  The  mainmast  of 
a  firaurate  coats  1,200/.  A  44.gun  frigate's 
mainmast  costs  476/.  in  the  war,  and  above 
400/.  in  the  subsequent  peace.  Topmasts 
of  ships  of  the  line  varied  from  140/.  to 
180/. ;  of  frigates,  from  80/.  to  100. 

The  cost  of  a  ship  of  the  line  is  from  80/.  to 
1 10/.  per  day ;  of  a  frigate,  from  30/.  to  50/. 
per  day  ;  briffs  and  sloops,  from  10/.  to  20/. 
per  day.  whenever,  therefore,  a  sliip  of 
the  navy  is  placed  for  a  given  time  '*  hors 


de  combat"  by  lightning,  the  country  has  to 
provide  this  heavy  expense  for  ships  not 
available  for  the  public  service. 

With  these  facts  before  us,  it  must  be 
confessed  that  Sir  William  Snow  Harris  has 
a  strong  moral  case  for  claiming  compen- 
sation from  the  country.  His  not  ha\ing 
obtained  a  patent  ought  not  to  be  allowed  to 
operate  against  him;  for  this  is  really  a 
national  object,  which  though  it  might  have 
been  carried  out  under  a  patent  right,  could 
not  then  have  responded  to  the  dictates  of 
humanity,  and  would  probably  have  been 
purchased  by  the  Government.  We  shall  be 
glad  to  see  the  subjeet  brought  forward 
in  Parliament,  and  trust  it  will  receiTe  a 
favourable  consideration. 


PILE-DRIVING  BY  MEANS  OF 
GUNPOWDER. 

The  great  extent  to  which  mechanical 
ingenuity  has  been  concentrated,  for  some 
months  past,  upon  the  improvement  of  pro- 
jectilc  weapons,  cannot  fail  to  have  at- 
tracted the  attention  of  our  readers.  It 
has  been  apparent  in  our  own  columna,  and, 
wc  think,  not  less  so  in  those  of  our  eon- 
temporaries.  Political  circumstances,  hap- 
pily in  our  age  of  a  novel  kind,  reflected 
upon  a  comparatively  recent  historical  pe- 
riod, and  perhaps  somewhat  overheated  in 
the  imagination  of  two  classes,  the  over- 
timid  and  the  too  readily  pugnacious,  ac- 
count amply  enough  for  this  symptomatic 
phase  of  intelligence,  always  easily  ex- 
citable, and  always  obedient  to  the  demand 
of  the  hour.  We  see  in  all  this  the  most 
promising  signs.  The  progress  of  the 
peaceful  arts  is  thus  shown  to  be  redolent 
of  the  means  of  war,  only  because  they 
equally  require  the  intelligent  direction  of 
natural  agencies.  The  coming  of  the  mil- 
lenium  may  have  its  prologue,  and  before 
the  sword  and  the  spear  shall  be  available 
for  the  plough-share  and  the  pruning-hook, 
the  inverse  process  may  not  be  altogether 
a  needless  lesson. 

However  this  may  be,  w^c  cannot  but  be 
pleased  to  discover  that  the  old  notion  of 
brute  force  has  no  longer  a  place  amongst 
us.  Nature  has  so  constituted  her  crea- 
tures,  that  a  certain  amount  of  merely  me- 
chanical force  is  death  and  destruction  to 
the  strongest.  She  has  given,  at  the  same 
time,  to  one  of  those  creatures  a  command 
— so  far  as  we  yet  know^-entirely  without 
limit,  over  all  the  elements  which  she  her- 
self displays  in  the  stupendous  operations 
with  which  she  has  surrounded  us.  It  is 
obvious,  that  wirh  this  destructive  power  at 
command,  an  infinitely  less  industry  than 
that  which  has  given  us  the  steam-engine 
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and  tbe  cotton-factory  would  suffice  for  the 
suicide  of  the  whole  human  race. 

When  war  is  shown  to  involve  utter  de- 
struction, it  must  cease, — and  to  that  com- 
pletion it  is  rapidly  coming.  But  if  we 
chose  to  indulge  in  a  slight  historical  sketch 
of  what  man  has  enacted  in  this  terrific 
game,  —  how  he  has  used  his  thew  and 
sinew,  —  and  how  he  has  racked  his  brain, 
we  shall  be  surprised  at  two  facts — the  first, 
that  his  implements  of  manual  warfare  should 
have  been  so  effective;  and  the  second,  that 
his  power  over  an  incalculable,  or  rather, 
an  unoalculated  chemical  agent,  should 
have  been  so  comparatively  thrown  away. 
We  say  advisedly,  that  the  application  of 
gunpowder  and  its  congeners  to  the  deadly 

Surposes  to  which  they  have  hitherto  been 
irected  is  only  just  now  falling  into  its  due 
place  among  the  many  motive  forces  which 
man  has  subjected  to  his  use.  Their  ra- 
tional application  to  their  old  object  de- 
mands  our  attention,  only  because  it  is 
rational, — that  is.  used  with  understanding. 
Our  present  number  contains  an  example 
of  the  truth  of  this  observation.  Let  us 
see  whether  this  force,  which  escapes  by  its 
chemical  celerity  from  the  trammels  which 
bind  ordinary  forces,  cannot  be  made  sub- 
servient to  better  purposes  than  the  pro- 
jection of  death-dealing  bullets  and  devas- 
tating  bombs. 

Our  reflections  upon  this  subject  have 
not,  it  would  seem,  been  entirely  limited  to 
ourselves.  The  improvers  of  guns,  by  re- 
volving and  breech-loading  contrivances, 
have,  no  doubt  unconsciously  on  their  parts, 
excited  an  inquiry  as  to  whether  the  same 
force  which  projects  a  bullet  might  not  do  a 
better  thing, — economise  human  toil,  and 
be  made  to  perform  duties  too  laborious  for 
human  strength,  for  which  no  adequate 
substitute  in  all  cases  has  yet  been  found. 

It  has  been  suggested  to  us,  that  a  very 
simple  modification  of  a  breech-loading 
piece  of  ordnance  might  become  a  very 
effective  pile-driver.  When  we  consider 
what  has  to  be  done  in  order  to  drive  a  pile 
home,  it  does  appear  to  us  that  the  sudden 
impact  of  explosion,  if  under  control,  is 
exactly  the  sort  of  force  wanted  for  the 
purpose.  The  proposal  is,  that  a  ponderous 
gun  or  mortar,  say  three  or  five  tons  in 
weight,  should  be  mounted  in  a  vertical 
frame,  breech  upwards ;  that  it  should  be 
free  to  move  up  and  down  between  guides, 
as  the  monkey  of  the  pile-driver  does ;  that 
a  plunger,  or  core  of  solid  iron,  should  be 
turned  to  fit  and  entirely  fill  the  bore  of  the 
gun,  and  that  this  core,  or  plunger,  should 
be  of  such  length  as  to  project,  as  much  as 
may  be  needful,  beyond  the  muzzle  of  the 
gun  when  inserted  into  its  place.  Wc  will 
suppose  the  gun,  with  its  plunger,  to  be 


placed  in  the  frame,  breech  upwards,  and 
lowered  upon  the  pile  to  be  driven,  so  that 
the  projecting  end  of  the  plunger  may  rest 
upon,  and  thus  at  once  sustain  and  transmit 
the  weight  of  the  apparatus  vertically  to  the 
pile.  Let  us  now  suppose  that  in  the 
breech  of  the  gun,  above  and  behind  the 
plunger,  we  have  a  chamber  duly  charged, 
which  we  could  fire  at  discretion.  It  seems 
certain  that  the  entire  force  of  the  explosion 
would  be  thrown  vertically  downwards  upon 
the  pile,  which  would  yield  to  a  succession 
of  discharges,  until  its  resistance  became 
greater  than  the  inertia  of  the  inverted 
gun ;  after  which,  any  further  explosion 
would  be  expended  on  recoil  only. 

Further  detail  is  scarcely  necessary.  The 
means  of  forming,  charging,  and  firing  a 
small  chamber  in  the  solid  breech  of  the 
gun  are  sufficiently  obvious.  We  are  of 
opinion  that  a  very  small  charge  would  be 
found  sufficient  if  fired  in  a  chamber  many 
times  less  in  diameter  than  the  bore  of  the 
gun ;  because  we  should  have  in  effect  a 
Bramnh's  press  acting  by  explosive  im 
pulse  upon  the  whole  surface  of  the 
plunger. 


MARSTON'S  PATENT  BREECH- 
LOADING  AND  SELF-CLEAN- 
ING   RIFLE. 

On  Tuesday  last  we  were  present  at  a 
series  of  trials  on  the  riflo-ground  attached 
to  Hornsey-wood  House,  with  the  American 
breech-loading  and  self-cleaning  rifle,  for 
which  pat£nts  in  America  and  in  Europe 
have  been  taken  out  by  Mr.  Marston,  of 
New  York,  the  inventor.  A  great  number 
of  gentlemen,  nvany  of  whom  had  turned 
their  attention  to  the  improvement  of  fire- 
arms, took  pan  in  the  trials,  which,  as  will 
presently  be  seeq,  were  considered  as  con- 
clusively demonstrative  of  the  merits  of  the 
piece  for  rapid  and  accurate  flring,  and  its 
general  adaptation  to  sporting  purposes,  or 
to  ofifensive  and  defensive  operations. 

This  highly  ingenious  and  effective  wea- 
pon was  fully  described  in  No.  1588  of  the 
Mechanics*  Magazine,  which  also  contained 
figures  exhibiting  the  principle  and  main 
details  of  its  construction.  To  that  num- 
ber we  would  refer  such  of  our  readers  as 
desire  to  be  minutely  acquainted  with  its 
mechanical  details.  Its  general  nature  and 
properties  may  be  thus  briefly  stated  :  -^ 
In  the  first  place  it  is  a  breech-loading  rifle. 
The  cartridge,  which  contains  the  shot, 
charge,  and  a  perforated  wad  at  the  bnse,  is 
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deposited  in  a  small  open  chamber  at  the 
breech,  formed  by  the  removal  of  a  breech- 
bolt,  and  is  then  thrust  forward  its  own 
length  into  the  barrel  by  simply  working  a 
lever,  which  acta  upon  the  breech-bolt.  In 
that  position  the  piece  may  be  fired  ;  as  the 
priming  fire  will  pass  freely  fi*om  the  nip- 
ple, through  a  perforation  in  the  breech- 
bolt,  which  coincides  with-  the  nipple  when 
the  lever  has  completed  its  stroke,  and 
through  the  perforated  wad  into  the  charge. 
As  the  perforation  in  the  wad  is  concentric 
with  the  barrel,  the  whole  of  the  charge  is 
fired  instantaneously,  and  thus  a  perfect 
economy  of  the  gunpowder  is  eflTected.  In 
the  pieces  used  at  the  trial,  which  were  of 
the  size  of  the  United  States  service  rifle, 
only  37  grains  of  gunpowder  were  employed. 
Our  regulation  charge  is  91  grains,  though 
certainly  the  bore  of  the  musket  is  consi- 
derably  larger.  The  economy  is  such,  how- 
ever, that  the  cost  of  the  powder  saved  is 
found  to  be  sufficient  to  defray  the  expense 
of  the  manufacture  of  the  cartridge. 

In  the  second  place,  the  rifle  is  self-clean- 
ing.  After  an  indefinite  number  of  dis- 
charges, the  interior  of  the  barrel  will  be 
found  to  be  as  bright  as  it  was  on  the  day 
when  it  was  delivered  by  the  maker  to  the 
purchaser.  This  feature  of  the  weapon  is 
due  to  the  wad,  which  being  behind  the 
charge,  remains  against  the  breech-bolt 
when  the  piece  is  discharged,  and  is  carried 
out  by  the  succeeding  shot,  and  its  edge 
being  well  greased,  the  barrel  is  literally 
polished  at  every  discharge.  The  use  of 
this  weapon,  therefore,  amounts  simply  to 
priming,  and  opening  and  closing  the  lever 
to  put  in  the  successive  cartridges. 

In  the  trials  of  Tuesday,  138  rounds  were 
leisurely  fired  with  one  rifle  in  the  space  of 
an  hour,  and  132  with  another,  a  size 
smaller,  in  the  same  time.  The  firing  be- 
gan at  500  yards  distance,  at  which  about 
40  shots  were  delivered.  In  the  hands  of 
Mr.  Moulton,  and  a  few  of  the  gentlemen, 
who  were  reputed  to  be  *'  good  shots,"  the 
bull's  eye  was  frequently  hit,  though  the 
piece  was  in  their  hands  for  the  first  time. 
The  targets  were  the  approached,  and  firing 
took  place  at  200  yards  and  100  yards  re- 
spectively. Notwithstanding  the  high  wind 
that  was  blowing  at  the  time,  the  aims  were 
extremely  effective.  The  trial  was  partly 
instituted  with  reference  to  rapidity,  with 
the  results  stated  above,  but  much  time  was 
unnecessarily  lost.  The  opinion  of  the 
judges  present  was,  that  the  rifle  was  won- 
derfully effective  for  rapid  firing,  while  for 
accurate  firing  it  was  certain  to  Second  an 
aim  well  taken.  Trials  for  penetration  at 
100  yards  showed  that  the  balls  passed 
through  six  stout  planks,  and  flattened 
themselves  upon   the  iron   target  behind. 


The  same  result  was  attained  at  200  yards. 
No  "kick"  is  perceptible  with  these  piecee, 
and  to  exhibit  their  immunity  from  the  ef- 
fects of  water,  Mr.  Moulton,  before  the  trials 
began,  filled  the  barrels  with  water,  so  as  to 
moisten  the  entire  surface  of  the  bore — a 
test  to  which  it  would  be  highly  imprudent 
to  subject  the  ordinary  rifle.  A  pistol  on 
the  same  construction  was  found  effective 
in  aim  and  penetration  at  200  yards,  with 
a  charge  of  less  than  2  grains.  Not  one 
"  miss-ftre"  occurred  during  the  trial,  and 
Mr.  Moulton  has  offered  to  give  a  sovereign 
for  every  miss,  provided  he  receives  a  penny 
for  every  hit  Judging  from  appearances, 
the  bargain  would  be  a  ])rofitable  one  to 
him  were  it  extensively  entered  into.  The 
invention  was  highly  approved  by  all  pre- 
sent, and  we  understand  that  it  will  very 
shortly  come  into  extensive  use  in  this 
country,  as  well  as  in  France. 


DEVELOPEMENT    OF    THE   RAIL- 
WAY SYSTEM  IN  DENMARK. 

An  extension  of  the  railway  system  from 
Hamburg,  through  the  mainland  of  Den- 
mark, to  the  northernmost  part  of  that  king- 
dom, has  long  been  planned ;  as  was  noticed 
by  us  whilst  detailing  the  operations  of  the 
North  ot  Europe  Steam  Navigation  Com- 
pany. The  terms  on  which  the  flrst  sec- 
tion of  the  line  is  to  be  introduced  are  now 
published.  This  section  is  to  consist  of  the 
69  miles,  which  will  constitute  the  most  im- 
portant part  of  the  whole  work.  At  pre- 
sent there  is  a  line  from  Hamburgh  through 
Holstein  to  the  frontier  of  Schleswig,  and  the 
69  miles  proposed  will  comprise  an  extension 
of  the  communication  through  Schleswig 
to  the  Baltic  port  of  Flensburg — a  distance 
of  about  thirty- five  miles — and  a  junction 
line  of  about  thirty-four  miles  to  the  port 
of  Tonning,  on  the  German  Ocean.  By 
the  transit  from  sea  to  sea  thus  to  be 
opened  up  across  the  narrowest  part  of 
Denmark,  500  miles  of  dangerous  naviga- 
tion will  be  saved  in  the  passage  from  Lon- 
don to  St.  Petersburg,  Stockholm,  Dantzic, 
and  Stettin,  as  well  as  to  Copenhagen,  £1- 
sinore,  and  all  the  other  ports  of  the  Danish 
islands,  and  the  arrangements  in  conjunc- 
tion with  the  North  of  Europe  Steam  Com- 
pany will  enable  the  Baltic  to  be  reached 
in  about  thirty-two  hours,  Copenhagen  in 
forty-eight,  and  Hamburg  in  tnirty-six. 

With  regard  to  the  probable  results  of  the 
enterprise,  it  is  stated  that  the  Holstein 
(Kiel  and  Altona)  Railway,  of  which  the 
proposed  line  is  to  be  a  continuation,  rea- 
lized las<  year  upwards  of  7  per  cent,,  al- 
though it  cost  9,700/.  per  mile,  and,  as  the 
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entire  cost  of  the  present  one  is  not  to 
exceed  7,500/.  per  mile,  while  its  influence 
on  commerce  will  in  every  respect  be  much 
more  importanti  a  higher  and  more  rapidly 
increasing  rate  of  return'  is  relied  upon. 
The  calculation  of  the  promoters  as  to  the 
revenue  immediately  to  he  obtained  from 
all  sources  amounts  to  10  or  12  per  cent ; 
but,  in  order  to  reduce  the  position  of  the 
shareholders  to  a  certainty,  an  arrangement 
has  been  made  by  the  contractors,  Messrs. 
Peto,  Betts,  and  Brassey,  to  lease  the  line 
from  the  date  of  opening  for  fourteen  years, 
paying  the  shareholders  a  minimum  rent  of 
6  per  cent,  and  ditiding  equally  with  them 
the  profits  beyond  that  amount.  5  per  cent 
is  likewise  to  be  aUowed  on  all  payments 
till  the  opening  of  the  line;  and,  as  a 
security  for  the  general  performance  of 
these  conditions,  the  contractors  are  to  de- 
posit  100,000/.  in  the  hands  of  three  trus- 
tees — the  Earl  of  Yarborough,  Mr.  Glyn, 
and  Mr.  Rioardo. 

The  undertaking  is  to  be  completed  within 
fifteen  months,  and  the  concession  from  the 
King  of  Denmark,  which  is  in  perpetuity, 
embraces  a  clause  against  the  establishment 
of  any  competing  lines  for  a  period  of  100 
years.  The  title  of  the  company  will  be  the 
Royal  Danish  Railway. 


BRAE'S  PATENT  TORSION  COM- 
MUNICATING SIGNAL  FOR 
RAILWAY  TRAINS. 

Our  attention  has  been  directed  to  the 
working  models  of  a  new  method  of  com- 
municating between  the  guard  and  engine- 
driver  of  a  railway-train  in  mdtion,  which 
has  been  invented  by  Mr.  Andrew  Brae,  of 
Leeds.  The  plan  proposed  by  this  gentle- 
man is  one  of  considerable  merit  in  point 
of  originality  and  ingenuity,  and  though 
necessarily  involving  a  number  of  parts  in 
its  mechanism,  appears  to  be  free  from  very 
serious  disadvantages,  which  others,  pro- 
ceeding upon  a  different  principle,  present 
In  another  part  of  this  number  will  be 
found  the  decision  which  the  Board  of 
Delegates  of  the  Railway  Clearing-houses 
have  come  to  upon  this  important  question. 
That  decision  distinctly  adopts  a  principle 
of  arrangement  which  we  cannot  but  re- 
gard as  somewhat  defective  for  practical  I 
purposes,   and  as  being  nearly  certain  to   j 

frove  treacherous  in  the  hour  of  danger.  ' 
f  a  danger. signal  is  to  be  transmitted 
along  a  train,  by  means  of  a  power  exerted 
upon  a  flexible- line  in  its  own  direction, 
that  line  will  be  liable  to  be  broken,  or  to 
have  its  tension  altered   between   distant 


limits.  Mechanical  corrections  must  be 
provided  for  this,  and  furnished  to  every 
carriage  constituting  the  rolling  stock  of  a 
company,  or  else  a  slack  length  must  be 
drawn  in  before  the  signal  can  be  trans- 
mitted, which  might  be  fatal  in  a  critical 
moment,  or  a  false  signal  might  be  given  in 
the  opposite  state  of  circumstances,  which 
might  be  equally  fatal.  The  latter  alterna- 
tive might  be  obviated  by  giving  to  the 
apparatus  of  the  bell,  or  other  instrument 
acted  upon,  a  sufiicient  degree  of  friction  to 
resist  accidental  impulses,  but  the  same 
cause  would  operate  prejudicially  to  its  free 
action  in  its  normal  state. 

The  arrangement  proposed  by  Mr.  Brae 
is  altogether  on  a  difierent  principle, 
depending  for  its  effect  on  a  torsive,  or 
twisting  force,  applied  to  a  long  continuous 
rod,  of  such  a  construction  as  to  transmit 
the  torsive  action  from  end  to  end  of  the 
train,  no  matter  what  figure  the  latter  may 
assume  in  any  part  of  its  journey.  For 
this  purpose  he  proposes  to  have  a  straight 
tube  of  small  bore,  but  of  sufiicient  thick- 
ness to  produce  rigidity  under  a  torsive 
motion,  laid  horizontally  below  the  fioor  of 
each  carriage.  It  is  to  be  mounted  in 
collars,  within  which  it  will  be  capable 
of  moving  freely,  and  motion  will  be  im- 
parted  to  it  by  means  of  the  connecting 
pieces  which  continue  the  line  of  communi- 
cation from  carriage  to  carriage.  These 
intervals  are  surmounted  by  a  simple  and 
very  ingenious  contrivance.  A  link  is  pro- 
vided, equal  in  length  to  a  large  portion 
of  the  invertal,  and  united  at  either  end  by 
a  universal  joint  on  Hooke's  construction, 
to  a  cylindrical  rod  equal  in  diameter  to 
that  of  the  bore  of  the  tube  under  the 
carriage.  These  ends  are  run  into  the 
tubes  before  the  carriages  are  coupled  to 
make  up  the  train ;  and  in  that  state, 
though  the  connecting  link  can  move  back- 
wards and  forwards  telescopically,  it  is 
prevented  from  dropping  out  by  stops 
placed  at  the  universal  joints,  in  such  a 
position  as  to  insure  a  certain  length  of  the 
terminal  rods  being  within  the  tubes. 
These  rods  carry  a  longitudinal  ridge, 
which  fits  into  a  corresponding  slot  in  the 
tubes ;  and  consequently,  if  any  tube  is 
twisted,  it  will  twist  the  adjacent  connect- 
ing links,  which  in  their  turn  will  twist  the 
tubes  adjacent  to  them  on  the  remote  side. 

It  is  evident  from  this  arrangement,  that 
a  torsive  motion  applied  to  this  system  of 
articulated  rods  at  one  end  will  be  propa- 
gated immediately  to  the  other,  and  become 
effective  there  in  liberating  the  tap  of  a 
steam-whistle,  in  ringing  a  bell,  or  carrying 
out  any  mode  of  warning  which  may  be 
settled  upon.  At  the  same  time  it  will  be 
equally  obvious,  in   consequence    of  the 
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operation  of  the  universal  joints,  that  any 
amount  of  curvature  in  the  train  will  not 
prevent  the  transmission  of  the  signal. 

Should  the  train  be  so  long,  and  the 
curve  of  so  short  radius,  that  the  engine 
should  even  be  moving  at  right  angles  to 
the  guard's  carriage  in  direction,  the  warn, 
ing  would  not  in  this  arrangement  be  the 
less  certainly  given.  These  joints,  indeed, 
would  act  effectually  should  the  train 
assume  the  form  of  the  letter  S. 

This  is  the  principle  of  the  invention, 
which,  we  need  not  say,  admits  of  applica- 
tion equally  to  the  communication  between 
guard  and  engine-driver,  and  that  between 
passenger  and  guard,  should  it  at  any  time 
be  determined  to  concede  to  .the  public  the 
latter  branch  of  this  new  precautionary 
arrangement. 


Rail  waff  Machinery ;  a  Treatise  on  the  Me^ 
chanical  Engineering  of  Railway s^  embrac- 
ing tiie  principles  and  construction  of  Rolling 
and  Fixed  Plant.  "By  Daniel  Kinnbar 
Clark,  Engineer.    Biackie  and  Son. 

The  seventeenth  part  of  this  fine  work 
has  just  been  published,  and  well  maintains 
the  high  character  which  the  preceding 
ones  have  earned  among  the  engineering 
community.  As  it  advances  towards  its 
completion,  it  constantly  affords  fresh  evi- 
dence of  its  value  in  the  workshop  ;  the 
promises  of  its  title-page  being  realised  to 
the  full.  An  immense  variety  of  different 
forms  of  construction  of  the  principal  de- 
tails of  locomotive  mechanism  are  collected, 
their  description  accompanied  with  all  the 

requisite  working  drawings,  the  leading 
dimensions  stated,  and  the  results  of  ex- 
perience given  upon  each,  with  regard  to 
the  circumstances  which  should  determiie 
its  adoption  or  rejection  in  practice.  This, 
we  have  reason  to  know,  is  precisely  what 
is  wanted  for  the  effectual  developement  of 
the  locomotive  system.  It  constitutes,  in 
fact,  a  course  of  education  which,  though 
perhaps  not  absolutely  essential,  it  is  cer- 
tainly desirable  that  all  should  pass  through 
whose  occupations  or  habits  of  thought 
lead  them  to  the  improvement  of  this  me- 
chanism. By  instructing  them  minutely 
and  clearly  in  what  has  been  done  by  others, 
and  pointing  out  the  success  or  failure  of 
particular  inventions,  much  time  and  inge- 
nuity  is  spared  which  may  be  precious  for 
the  general  advancement  of  the  subject : 
and  while  this  useful  object  is  accomplished, 
the  routine  of  the  workshop   is  certainly 


rendered  more  effective.  With  tlie  aid  of 
this  admirable  instruction,  it  can  hardly  be 
doubted  that  the  artizans  of  Swindon,  Wol- 
verton  and  Crewe  will  appreciate  more  ex- 
actly the  importance  of  the  work  in  which 
they  are  severally  occupied,  to  the  success- 
ful working  of  the  great  whole  which  iC  con- 
tributes to ;  and  when  that  is  the  case,  a  new 
impetus  may  fairly  be  expected  to  arise  to 
the  energy  of  improvement,  of  which  such 
great  establishments  have  always  been  the 
centres. 

The  engraved  plates  in  the  part  before  us 
contain  transverse  sections  and  end  views, 
showing  the  iire-box,  smoke-box,  boiler, 
frame- stays,  and  valve-gear,  together  witli 
the  details  of  the  valve-chest  of  Sharp's  lo- 
comotive, the  *'  Sphinx.**  Mr.  Uenson's 
coke- wagons,  as  employed  on  the  London 
and  North-eastern  Railway,  southern  divi- 
sion, are  illustrated  in  a  sheet  of  eleva- 
tions and  plans,  in  which  the  figure  and 
dimension  of  every  part  of  the  structure  are 
exhibited.  The  letter-press  part  of  the 
work  continues  the  discussion  of  the  action 
of  the  disturbing  forces  in  a  train  in  moliou, 
pointing  them  out  clearly  so  far  as  they  ard 
known  and  admitted,  and  stating  at  the 
same  time  the  remedies  which  have  been 
found  adequate  for  their  removal  in  prac- 
tice. The  arrangement  of  the  frame,  axle- 
bearings,  and  springs,  the  a4justment  and 
number  of  the  axles,  are  explained  at  con- 
siderable length,  and  illustrated  by  refer- 
ence  to  plates  in  the  preceding  part  of  the 
work.  Then  follow  a  number  of  practical 
rules  for  the  disposition  of  the  axles,  and 
the  distribution  of  the  load,  upon  which  so 
much  depends  in  the  effective  and  econo- 
mical  working  of  the  machine.  These  rules 
are  extremely  clear  and  practical,  and  being  • 
derived  from  a  long  and  educated  experience 
must  be  regarded  as  eminently  valuable. 

This  portion  of  the  work  completes  the 
general  analyses  of  the  engine,  the  boiler 
and  the  carriage;  in  studying  which,  the 
reader  will  enjoy  the  advantage  of  having 
before  him  the  principal  facts  and  obser- 
vations upon  wh  ch  opinions  and  advice  are 
founded.  The  subject  is  now  pursued  into 
what  the  author  not  improperly  terms  the 
"  anatomy*'  and  the  **  physiology"  of  loco- 
motives, under  which  head  the  descriptive 
matter  is  illustrated  by  a  multitude  of  wood  • 
cuts,  exeouted  in  a  style  of  art  commensu- 
rate with  the  high  character  of  the  work  in 
a  literary  and  artistic  point  of  view.  Every 
part  of  the  locomotive,  no  matter  how  mi- 
nute, is  here  fully  described,  and  exhibited 
in  a  diagram,  from  which  it  can  readily  be 
made  by  the  engineer,  with  the  assistance 
of  the  instruction  acquired  from  the  context. 
Several  examples  of  the  principal  parts,  as 
proposed  by  the  most  eminent  inventors, 
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«re  also  given,  and  their  relative  advantages 
explained.  It  is  wholly  unnecessary  to  in> 
sist  upon  the  great  utility  of  such  a  work ; 
and  for  the  mor^  rapid  and  more  peifect 
development  of  the  locomotive  system,  we 
earnestly  hope  to  find  that  a  place  has 
been  assigned  to  it  in  the  library  of  every 
railway  engineer,  and,  above  all,  that  the 
constructive  staft*  of  every  railway  company 
have  free  access  to  it  for  study  and  im- 
provement. 


Photographic  ManipnlatioH.  The  Waxedm 
paper  proeeu  of  Gnstave  Le  Gray.  Trans- 
lated from  tlie  French.  George  Knight 
and  Sons. 

The  beautiful  art  of  photography,  which 
has  so  rapidly  advanced  to  its  present  dis- 
tinguished position,  has  prospects  before  it 
at  the  psesent  moment  which  must  induce 
the  least  sanguine  of  speculators  to  antici- 
pate speedy  and  still  more  splendid  achieve- 
ments.  A  host  of  amateurs  are  cultivating 
it  successfully  in  every  part  of  the  world, 
corresponding  societies  are  being  established 
to  promote  its  more  effectual  practice,  and 
the  press  is  furnishing  experimentalists 
with  the  results  of  long  and  patient  ex- 
perience, reduced  into  the  form  of  rules. 
The  little  book  before  us  is  one  of  these. 
It  contains  an  epitome  of  the  waxed-paper 
process,  which  consists  entirely  in  the  suc- 
cessful fabrication  of  the  paper ;  and  as  this 
form  of  the  art  is  eminently  convenient  for 
travelling,  this  perfect  vade  meeum  should 
find  its  way  into  the  possession  of  every 

photographer. 

• 

A  Treatise  on  the  Law  and  Practice  Relating 
to  Letters  Patent  for  Inventums.  By  John 
Paxton  Norman,  Esq.,  M.A.  Butter- 
worths. 

In  the  present  extraordinary  develop- 
ment of  invention  consequent  upon  the 
more  rational  state  of  the  law  of  patents, 
this  work  of  Mr.  Norman's  is  a  highly 

acceptable  contribution  to  the  law  library, 
and  one  which  is  certain  to  be  eminently 
serviceable  to  inventors  in  the  numberless 
questions  of  legal  nicety  in  which  they 
constantly  find  themselves  concerned.  The 
occasion  for  legal  intervention  in  patent 
matters,  notwithstanding  the  greater  sim- 
plicity  of  the  modes  of  procedure,  will  pro- 
bably  continue  much  the  same  in  amount 
for  some  time  to  come;  as  patents  have 
been,  and  must  necessarily  be,  vastly  more 


numerous  under  the  operation  of  the  new 
law,  and  in  some  of  the  important  branches 
of  art  and  manufacture,  it  will  probably 
happen  that  there  will  be  only  nice  lines  of 
distinction  between  the  scope  of  one  patent 
and  that  of  another.  On  the  other  hand, 
great  and  grievous  as  are  the  inconveni- 
ences and  hardships  of  the  law,  it  is  by  no 
means  desirable  that  we  should  be  without 
its  salutary  influence  in  inducing  the  most 
rigorous  nicety  of  proceeding,  and  accuracy 
of  language,  in  matters  where  tliey  are  of 
obvious  importance.  The  law  obliges  every 
member  of  society  to  perform  his  duty  to 
others  and  to  the  public  according  to  the 
strictest  principles  of  construction,  and  any 
departure  from  it  may  be  severely  visited 
upon  him   who  is  guilty  of  it.     Such  a 

f»ower  undoubtedly  exercises  a  very  excel- 
ent  influence,  especially  in  so  critical  a 
matter  as  patent  rights,  and  its  beneficial 
operation  in  this  respect  appears  all  along 
to  have  been  tacitly  acknowledged  by  the 
general  body  of  inventors. 

A  clear,  comprehensive,  and  popular  ma- 
nual of  the  patent  law,  exhibiting  the  great 
principles  of  this  important  branch  of  our 
jurisprudence,  and  illustrating  their  force 
and  effect  by  a  number  of  well-known 
"cases,"  is,  therefore,  extremely  useful. 
Mr.  Norman  has  rendered  the  volume  be- 
fore us  especially  useful  by  the  great  nimi- 
ber  of  decisions  which  he  has  quoted,  and 
the  care  he  has  taken  to  point  out  and  ex- 
plain the  principles  upon  which  they  have 
been' decided.  The  patentee,  or  he  who  con- 
templates becoming  one,  will  find  in  its  pages 
a  copious  and  never-failing  resource,  when 
information  or  advice  is  wanting,  and  he 
will  acquire  besides  a  clear  idea  of  the 
genius  and  spirit  of  the  English  law  upon 
the  subject  of  monopolies,  which,  for  many 
reasons,  it  is  desirable  that  he  should  keep 
in  view,  first  in  acquiring,  and  afterwards 
in  asserting  or  defending  his  right,  should 
he  have  occasion  to  do  so. 

The  lawyer  concerned  in  the  conduct  or 
detail  of  patent  cases  in  the  courts,  will 
equally  appreciate  the  merits  of  the  book. 
Speaking  deferentially  on  this  part  of  the 
subject,  but  with  the  advantage  of  a  rather 
ample  experience  of  patent  law  practice,  we 
are  able  to  bear  testimony  to  the  admirable 
manner  in  which  the  subject  has  been  de- 
veloped in  this  book,  the  clearness  of  the 
language  enunciating  all  the  salient  fea- 
tures of  the  law,  and  the  accuracy  with 
which  particular  cases  and  their  application 
are  stated.  Nearly  600  cases  are  cited 
under  the  different  sections  of  the  work,  in 
which  its  plan  unfolds  itself,  bringing  the 
subject  down  to  its  date  at  the  present 
time  ;  and  for  all  practical  purposes,  it 
must  take  high  rank  among  its  rivm.. 
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THE  DOWLAIS  IRON- WORKS. 

The  following  account  of  the  origin  and 
gradual  extension  of  the  Dowlais  Iron- 
works, which  is  abridged  from  an  article 
upon  the  subject  in  the  GentlevmtVs  Maga- 
zine for  last  month,  will  be  read  with  great 
interest  by  those  who  are  familiar  with  the 
vast  magnitude  (Jf  that  establishment. 

The  mineral  lease  of  Dowlais  was  granted 
about  the  year  1748  by  Lord  Windsor,  and 
under  it  was  erected  the  first  furnace  in 
South  Wales  for  the  reduction  of  iron  ore 
by  means  of  pit-coal.  By  degrees  the 
Guest  family  became  possessed  of  a  part  of 
the  interest  of  this  lease,  and,  flnally»  on 
the  death  of  his  father,  Mr.  Thomas  Guest, 
and  of  his  uncle,  by  marriage,  Mr.  Taitt, 
in  1815,  Mr.  John  Guest  succeeded  to  nine- 
sixteenths,  and  his  brother  Mr.  Thomas 
Revell  Guest,  to  one-sixteenth  of  the  whole. 
Mr.  Thomas  Guest,  who  was  his  only  bro- 
ther, died,  childless,  oh  the  30th  January, 
1837.  After  having  spent  a  few  years  at 
school  at  Bridgnorth,  and  afterwards  at 
Monmouth,  Mr.  John  Guest  passed  through 
the  different  departments  of  the  works, 
mastered  the  details  of  each,  and  the  lan- 
guage of  the  people,  and  finally  acted, 
under  his  uncle,  as  general  manager.  The 
concern  was  then  in  its  infancy.  Its  pro- 
duce, which  in  1806  had  been  about  7,000 
tons  of  pig  iron,  was  even  then  only  20,000 
tons,  from  four  blast  furnaces.  The  finances 
also  were  so  embarassed,  that  it  is  said  to 
have  been  a  serious  consideration  with  Sir 
John  whether  he  should  engage  in  the 
works,  or  push  his  fortune  in  some  other  • 
direction.  Having  decided  upon  the  former 
course,  he  speedily  raised  the  number  of 
flirnaces  to  eight,  and  the  annual  produc- 
tion  to  80,000  or  40,000  tons ;  and  about 
1824  there  were  eleven  furnaces,  and,  by 
the  introduction  of  new  blowing  machinery 
and  improved  arrangements  for  the  raising 
and  transport  of  the  raw  material,  the  an- 
nual production  was  raised  to  about  from 
45,000  to  50,000  tons. 

About  1826,  Dowlais  boasted  twelve  fur- 
naces, and  the  largest  blowing  engine  then 
known.  In  1831,  Sir  John  patented  a  plan 
for  running  the  melted  metal  at  once  from 
the  blast  furnace  into  the  refinery,  by  which 
means  he  effected  a  considerable  saving  in  fuel 
and  in  the  waste  of  metal,  and  rendered  his 
works  equal  to  the  annual  production  of  60000 
tons,  thus  taking  in  the  trade  the  lead  which 
he  ever  afterwards  maintained.  In  1835, 
there  were  fourteen  furnaces  ;  and  to  meet 
the  rising  demand  for  railway  bars,  and, 
notwithstanding  the  approaching  termina- 
tion of  his  lease,  he  had  the  spirit,  in  Aug. 
1840,  to  augment  the  furnaces  to  eighteen, 
and  by  the  introduction  of  various  improve- 


ments (patented)  in  the  manufacture,  he 
raised  the  power  of  production  to  100,000 
tons  annually,  and  actually  produced  that 
quantity  of  raw  iron  in  1849,  when  he  sent 
into  the  market  75,000  tons  in  the  form  of 
bars  and  rails. 

The  steam  power  which,  in  1815,  was  in- 
considerable, at  this  time  amounts  to  4,989 
horse  power,  of  which  the  blowing  engines 
employ  2,063,  the  forges  and  rolling  mills 
1,380,  the  coal  and  ore-works  967,  brick- 
making  17,  stabling  9,  and  locomotion  554. 
As  recently  as  1814,  the  ore  was  carried  to 
the  furnaces  in  sacks  and  panniers  on  the 
backs  of  mules.  In  1849,  there  were  500 
horses  employed.  The  Dowlais  Works 
freight,  on  an  average,  a  ship  a  day  in  the 
port  of  Cardiff.  Of  ore,  coal,  and  lime- 
stone, about  740,000  tons  are  annually 
raised,  besides  about  1,171,000  tons  of  shale 
and  useless  matter,  raised  to  be  thrown 
aside.  In  1815,  Dowlais  contained  from 
about  1,000  to  1,200  work-people,  residing 
in  100  cottages.  At  this  time  there  are 
probably  3,000  cottages  and  15,000  inhabit- 
ants, of  which  about  7,000  draw  pay  direct 
from  the  works.  The  money  payments  in 
labour  rose  in  1845-6-7  to  80,000^  per 
month,  or  360,000/.  per  annum, — a  sum, 
the  mere  providing  of  which  in  coin  to 
meet  the  weekly  demand,  was  a  somewhat 
weighty  financial  operation.  At  one  time 
Sir  John  Guest  possessed  a  bank  at  Cardiff. 
He  was  also  an  original  promoter  of,  and  a 
very  large  shareholder  in,  the  Taff  Vale 
Railway,  of  which  he  was  for  many  years 
the  chairman,  and  always  its  principal 
freighter. 

Sir  John  died,  as  he  had  ever  wished  to 
die,  at  Dowlais,  amidst  his  own  people,  and 
is  there  buried.  His  funeral  was  attended 
by  an  immense  concourse  of  about  20.000 
persons,  most  of  whom  were  more  or  less 
connected  with  his  works.  By  common 
consent  all  business  and  work  were  sus- 
pended, and  the  shops  closed  in  the  district. 
Notwithstanding  his  great  wealth,  and  his 
position  at  the  head  of  a  principal  branch 
of  British  industry,  Sir  John  Guest  pre- 
served habits  of  great  simplicity,  was  hum- 
ble in  his  estimate  of  himself,  and  singularly 
unobtrusive  in  his  deportment,  so  that  few 
were  aware  of  the  real  extent  of  his  informa- 
tion. During  the  Merthyr  riots  of  183 1,  he 
showed,  under  very  trying  circumstances, 
great  personal  courage.  After  all  nego* 
tiations  had  failed,  he  interposed  between 
the  soldiers,  ju&t  about  to  fire,  and  the 
people,  whom  he  addressed  in  their  own 
language,  and  solely  by  his  personal  in- 
fluence prevented  a  very  serious  effusion  of 
blood. 
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Henri  Francois  Toussaint,  of  Paris, 
gentleman.  For  improvcmenU  in  obtaining 
a  product  Jrom  the  wood  of  the  caelui.  Patent 
dated  September  10,  1852. 

The  "product"  which  the  patentee  ob- 
tains from  the  cactus,  or  rather  from  that 
variety  of  the  tribe  known  as  the  Barbary 
fig-tree,  is  a  fibrous  network,  which  may  be 
used  for  many  purposes  of  use  and  orna- 
ment. 

The  trunk,  branches,  and  leaves  of  this 
tree  are  composed  of  a  number  of  layers  of 
such  network,  which  is  obtained  for  use  by 
first  scraping  the  exterior  of  the  particular 
parts  under  operation,  and  then  steeping 
them  in  acidulated  water  or  an  alkaline 
solution  until  the  layers  of  network  will 
readily  separate  from  each  other;  when 
dry,  they  may  be  employed  as  the  taste  of 
the  manufacturer  may  dictate,  and  with  or 
without  any  kind  of  ornamentation,  in  pro- 
ducing book-covers,  &c. 

The  patentee  claims  "  the  product  itself^; 
that  is  to  say,  the  preparation  of  the  woody 
portion  of  the  leaves  of  the  opuntia  or 
cactus,  and  its  application  to  the  manufac- 
ture or  ornamenting  of  a  great  number  of 
articles." 

Alexander  Stewart,  of  Glasgow, 
North  Britain,  manufacturer.  For  improve^ 
ments  in  the  mani^facture  or  production  of  orna- 
mental fabrics.  Patent  dated  September  10, 
1852. 

The  Jlrtt  part  of  this  invention  relates  to 
the  production  of  fabrics  of  the  Mousseline 
de  Laine  class,  composed  of  mixed  animal 
and  vegetable  fibres,  and  of  composite 
fabrics  generally.  The  improvements  con- 
sist In  weaving  such  fabrics  from  plain  or 
coloured  or  printed  threads,  both  for  the 
warp  and  weit,  then  dyeing  the  wliole  fabric 
in  the  {)iece  to  produce  t)ie  ground-colour, 
and  afterwards  applying  a  discharger,  such 
as  alkali,  acid,  &c.,  printed  by  means  of 
rollers  or  otherwise,  according  to  the  pat- 
tern required  to  be  produced  ;  or  instead  of 
proceeding  in  this  manner,  a  resist  or 
reserve  is  printed  on  the  fabric  previous  to 
the  padding,  dyeing,  or  blotching  process, 
whereby  those  parts  only  will  receive  and 
retain  the  colour  on  which  the  resist  has 
not  been  applied. 

The  teamd  part  of  the  invention  relates 
generally  to  the  production  of  ornamental 
fabrics,  when  the  ornament  is  produced  by 
printing,  and  consists  in  weaving  the  same 
and  then  applying  a  resist  or  reserve  pre- 
vious to  the  dyeing  process ;  or  the  resist 
might  be  applied  in  conjunction  with  one 
set  of  colours,  so  as  to  prevent  a  subsequent 


application  of  colouring  matter  from  affect- 
ing the  parts  so  treated. 

The  patentee  claims  the  systems  or  modes 
described  of  producing  ornamental  fabrics ; 
and  then  in  detail  the  several  modes  of  pro- 
ceeding above-mentioned. 

Stephen  Tayi^or,  of  New  York,  gentle- 
man. For  certain  improvements  in  the  con- 
stniciion  of  fire-arms,  arid  in  cartridges  for 
charging  the  same,  (A  communication.) 
Patent  dated  September  10,  1852. 

The  invention  specified  under  this  patent 
is  that  of  Mr.  Marston  for  the  breech-load- 
ing  gun  and  cartridges,  of  which  a  full 
description,  with  engravings,  has  already 
appeared  in  our  pages  {ante  p.  88). 

The  claims  made  in  respect  of  the  inven* 
tion  are, 

1.  Actnatitig  the  sliding  breeeh-pin  by 
means  of  a  ritdius-bar,  which  will  act  as  an 
abutting  lever  and  prevent  the  breech-pin, 
when  in  its  forward  position,  starting  from 
its  place  on  the  dischai-ge  of  the  fire-arm. 

2.  The  application  of  the  leather  sole  or 
breech-piecc  to  cartridges  used  with  breech- 
loading  fire-arras ;  such  leather  breech- 
piece  or  sole  serving  the  purpose  of  a  pro- 
tection to  the  breech-pirt,  a  wad  for  the 
next  cartridge  in  succession,  and  of  a  swab 
to  clean  out  the  soilage  caused  in  the  barrel 
by  the  antecedent  explosion. 

Julian  Bernard,  of  Guildford-street, 
Russell-square,  gentleman.  For  improte- 
ments  in  the  manufacture  or  production  of 
boots  and  shoes,  and  in  materials,  machinert/, 
and  apparatus  connected  therewith.  Patent 
dated  September  10,  1852. 

Mr.  Bernard's  improvements  consist — 

1.  In  certain  mechanical  arrangements 
for  lasting  or  mounting  the  uppers  of  boots 
and  shoes. 

2.  In  machinery  for  boring  or  screwing 
holes  in  the  soles  of  boots  and  shoes,  and 
fol*  introducing  plastic  material  or  cement 
for  connecting  together  the  parts  to  be 
united. 

3.  In  a  mode  of  stitching  or  ornamenting 
the  soles  of  boots  and  shoes. 

4.  In  a  method  of  waterproofing  and 
strengthening  the  uppers  of  boots  and 
shoes,  whereby  the  stitching  of  the  strength- 
ening pieces  or  lining  can  be  dispensed 
with.     And, 

5.  In  an  arrangement  for  stitching  or 
sewing  together  materials  in  the  manufac- 
ture of  boots  and  shoes. 

John  'Wright  Treeby,  of  Elizabethan 
Villa,  St.  John's-wood,  gentleman.  For 
improvements  in  regtdating  the  fiow  of  liquids. 
Patent  dated  September  10,  1852. 

Mr.  Treeby  describes  two  arrangements 
of  valves  actuated  by  floats  for  regulating  the 
supply  of  water  to  cisterns  and  thus  prevent- 
ing waste  from  overflow  or  other  causes. 
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In  the  first  of  these  the  valve  is  of  the 
disc  consCruotioD,  and  is  mounted  in  a  casing 
in  the  bottom  of  the  cistern  in  communica- 
tion with  the  inflow.pipe.  It  is  attached  by  a 
long  stem  to  the  float,  which  moves  verti- 
cally over  the  valve-casing  rising  and  falling 
with  the  varying  level  of  the  water,  and 
thus  closing  or  opening  the  valve  according 
as  the  water-level  in  the  cistern  is  at  its 
proper  height  or  reduced  by  use  of  the  water. 
The  valve  has  a  spring  applied  at  the  point 
where  it  is  connected  to  its  stem  to  prevent 
the  effects  of  concussion  when  brought  ^ud- 
denly  in  contact  with  its  seat 

In  the  second  arrangement,  the  valve  is 
a  simple  slide  applied  at  one  side  of  the 
ciAtem,  and  actuated  by  a  float  attached  to 
a  bent  stem  connected  to  the  slide.  The 
'rising  and  falling  of  the  float  moves  the 
slide  in  contact  with  its  seat,  and  thus 
regulates  the  supply  of  water  to  the  cistern. 

Claim, — Regulating  the  flow  of  liquids 
by  mounting  out-oflT  valves  in  such  manner 
that  they  may  be  closed  and  kept  to  their 
seats  by  the  joint  action  of  the  supply 
liquid,  and  that  which  has  passed  the  valve, 
and  that  by  the  action  of  the  specific  gra- 
vity of  the  valves  and  their  connections 
they  may  be  opened  on  the  decrease  of  the 
liquid-level  in  the.  ciHtern  or  reservoir  to 
which  they  are  applied. 

Charles  Augustus  Preller,  of  Ab- 
church-lane,  London,  merchant,  John 
Eastwood,  of  Bradford,  York,  wool- 
comber,  and  Samuel  Gamblk,  of  Bradford, 
aforesaid,  machine-maker.  For  improve- 
ments in  tnachinerif  for  combing,  drawtng,  or 
prtparmg  wool,  cotton,  silk,  hair,  and  other 
ahrom  materifils.  Patent  dated  September 
le,  1852. 

Frederick.  Sang,  of  Pall-mall,  artist  in 
fresco.  For  certain  improvements  in  floating 
and  moving  vessels,  vehicles,  and  other  bodies 
on  and  over  water.  Patent  dated  Sept.  16, 
1852. 

This  invention  consists  in  floating  and 
moving  vessels  and  bodies  on  and  over 
water  by  means  of  hollow  buoyant  floats  or 
drums,  with  or  without  paddle-boards  at 
their  peripheries.  These  floats  or  drums 
may  be  of  such  size  and  displacement  as 
wholly  to  sustain  the  vessel  to  which  they 
are  attached  above  the  surface  of  the  water  ; 
or  the  vessel  may  be  only  partially  sustained 
by  the  drums  and  partly  by  floating  on  the 
water;  or  the  drums,  with  float-boards 
attached,  may  be  applied  to  ordinary  steam- 
ers  in  lieu  of  paddle-wheels.  In  every  case 
the  propulsion  of  the  vessel  will  be  effected 
by  setting  the  drums  in  revolution  by  means 
of  a  steam*engine  in  the  vessel ;  or,  instead 
of  applying  drums  to  support  and  propel 
the  vessel,  an  endless  chain  of  caissons  or 
hollow  vessels  may  be  applied  on  either  side 


of  the  ship,  and  motion  may  be  given  to 
them  by  any  convenient  means. 

The  claim  is,  iu  effect,  for  the  use  of  the 
hollow  buoyant  drums  or  vessels  when 
applied  in  manner  and  for  the  purposes 
described. 

William  Smith,  of  Little  Woolstone, 
Bucks,  farmer.  For  improvements  in  machi- 
neru  for  reaping.  Patent  dated  September 
18,' 1852. 

The  peculiarity  of  Mr.  Smithes  reaping 
machine  consists  iu  the  employment  of  a 
series  of  rotary  cutters,  each  having  8i.x  or 
more  curved  arms,  working  in  combination 
with  angular  guides,  between  which  the 
straw  to  be  cut  is  held  during  the  act  of 
cutting.  The  cutting-edges  of  the  arms 
of  the  cutters  are  toothed  like  a  sickle,  and 
the  inner  angles  of  the  guides  are  provided 
with  cutting  edges  similarly  formed.  The 
cut  corn  is  thrown  to  one  side  of  the  ma- 
chine by  means  of  an  endless  band,  fur- 
nished  with  projecting  arms,  revolving  in 
firont  of  and  above  the  level  of  the  cutters, 
so  that  the  arms  shall  clear  the  ground,  but 
without  allowing  any  of  the  cut  corn  to 
escape  them.  The  machine  is  propelled 
from  behind,  and  the  corn  is  laid  down 
away  from  the  cutters  by  means  of  a  frame 
projecting  from  the  front  of  the  machine. 

Chum. — The  mode  described  of  construct- 
ing and  combining  rotatory  cutters  and 
apparatus  into  a  reaping  machine. 
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Dated  February  10,  1853. 

.H53.  William  £dw.ird  Newton  Iraprovementa 
in  iitstrumentg  or  apparatus  for  facilitatinK  the 
examination  of  various  intenutl  parts  of  the  human 
frame.    A  communication. 

Dated  Fehrnary  25,  1858. 

474.  John  Ilynam.  Improvements  in  the  mode 
of  maniifacturiog  wax  or  composition  tapers,  and 
in  the  machinery  or  apparatus  for  that  purpose. 

Dated  February  2%,  1853. 

497.  Theodore  Baron  Von  Oilgenheimb.  A  new 
machine,  with  its  adjuncts  or  other  apparatus,  to 
be  used  for  agricultural  pur  oaes. 

499.  Thomas  Edward  Merritt.  Improvements 
in  railway  carriages,  and  In  connecting  and  dis- 
connecting them. 

501.  Edward  Hammond  Bentall.  Improvements 
in  harrows. 

503.  Peter  Armand  Lecomte  de  Fontninemoreau. 
Improvements  in  drying  cigars.  A  communiea> 
tion. 

595.  Samuel  Canltffe  Lister.  Heating  and  making 
cards. 

Dated  March  \,  1853. 

.^07.  Thornton  Littlewood  and  Charles  Little- 
wood,  hupsovemcnts  in  machinery  or  apparatus 
used  In  the  preparation  of  wool,  sUk,  flax,  and 
mohair  to  be  spun. 

509.  Joseph  Cllsild  Daniell.  Propelling  vessels 
or  all  descriptions  that  float  on  water  that  <«r« 
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capAbla  of  carrying  tteMa  or  any  other  engines 
used  for  the  purpose  of  giving  power  to  propel 
vewels,  ali^o  for  propelling  carriages  on  roads  to 
which  engines  for  the  purpose  of  giving  poirer  to 
wtirk  them  can  be  applied. 

511.  Edward  Charlesworth.  Improvements  In 
bill  or  letter-holders. 

513.  Charles  Flude  and  James  Wsterman.  Im- 
pTov«ments  in  the  a-pllcatlon  of  heat  for  pro- 
ducing evaporation,  generating  steam,  and  r>r 
general  heating  purposes,  and  also  in  the  econo- 
mical production  of  combustible  gases  for  the 
purpose  of  illumination. 

515.  Robert  Lewin  Colton  A  new  mode  of 
obtaining  and  using  power  by  explosion  of  gnses. 

Dotted  March  2,  1853. 

517.  Charles  Henry  Hall.  An  improved  appa- 
ratus for  cooking  by  gas  or  vapour. 

519.  James  Abbott.  Certain  improvements  in 
and  applicable  to  machines  for  winding  vam  or 
thread,  called  "  winding  machines  "  used  in  the 
m%"uracture  of  cotto>i  and  other  fibrous  sub- 
stances. 

521.  John  Smith,  William  Henry  Smith,  and 
Alexander  Williams.  Certain  improvements  in 
metallic  plates,  and  in  producing  devices  or  orna- 
mental patterns  thereon,  and  in  thti  apparatus  and 
machinery  to  be  used  for  such  purposes. 

52.1.  Lewis  Jen  lini^s.  An  Improved  apparatus 
for  regulating  the  speed  of  machmery. 

5S5.  Robert  Waddell.  Improvements  in  steam 
engines. 

527.  Willoughby  Theobald  Monzani.  Improve* 
ments  in  reaplng-machlnery. 

Dated  March  3,  1853. 

520.  James  Murdoch.  An  improved  process  for 
the  manufacture  of  iodine.    A  communication. 

531  Charles  Humpage.  The  application  of  cer- 
tain materials  to  the  manuracture  of  coffin  Aimi- 
ture. 

533.  AuKuste  Edouard  Loradoux  Bel! ford.  Im- 
provements in  locomotives,  pan  of  which  improve- 
ments are  applicable  to  other  steam  engines.  A 
communication. 

535.  Samuel  Colt.  Improvements  in  rotating 
breech  fire-arms.    Partly  a  communication. 

537.  Samuel  Colt.  Improved  machinery  for 
forging  metals.    Partly  a  couimunicatlon. 

539.  Bernard  Chaussenot  the  elder,  improve- 
ments In  apparatus  for  aerating  liquids. 

541  John  Wright  Improvements  in  machi- 
nery for  manufacturing  bags  or  envelopes  of  paper, 
calico,  or  text<le  fabrics. 

543.  James  Waterman.  Improvements  in  treat- 
ing bn  wery  and  distillery  grains,  for  the  produc- 
tion of  food  for  rattle,  and  for  extracting  the  bitter 
principle  and  oiher  products  from  the  reftisc  hops 
of  breweries. 

Dated  March  4,  185S. 

644.  John  Hinks  and  George  Wells.  A  new  or 
imifroved  metallic  pen. 

545.  Robert  <  raib  Ross.  An  improved  machine 
or  instrument  for  cutting  files  and  forging  meials. 

546.  George  Elliot.  Certain  Imprcvements  in 
manure  <. 

547.  Joseph  Sparkes  Hall.  Improvements  in 
cutting  out  parts  of  boot»«nd  shoes. 

546.  William  Sandilands.  An  improved  hopper 
for  a  pianoforte 

549.  Samuel  Haxard  Huntly.  Improvements  in 
controlling  and  regulating  the  flow  or  pressure  of 

g«- 

550.  Henry  McBvoy.  Improvement  in  covered 
buttons. 

551.  George  William  Bott.  An  improvement  in 
apparatus  called  "  pressors,'*  empoyed  in  the  pre- 
para  Ion  ot  cotton  and  other  fibrous  materials  for 
spinning. 

552  James  Boydell.  Improvement  sin  the  con- 
struction of  bedsteads. 


553.  John  Dsvie  Merries  Stirling.  Improve- 
ments in  manufacturing  coated  metal. 

Dated  March  5,  1853. 

554.  Mary  Ann  Smith.  Tmirovcments  in  the 
manufacture  of  toys,  models,  and  otuer  like  arti- 
cles of  omamfnt  or  util  ty. 

555.  John  Gedgc.  Improvements  in  the  con- 
struction uf  fire-arms,  and  in  the  means  of  loading 
the  same     A  commuqicatlon. 

556  Baldwin  Fuiford  Weatherdin  and  Chirles 
Dealtry.  Improvements  in  the  cons  ruction  of 
certain  fl-iatlng  vessels,  and  in  the  mode  of  pro- 
pelling them. 

557.  Thomas  Wells  Cross.  A  portable  flre- 
•ngine. 

558.  William  Todd.  Improvemmts  in  steam 
engi  es. 

550.  Joseph  Maudslay.  Improv'-ments  in  screw 
propellers  for  shlp«  and  other  v  sseu. 

560.  Richard  Archibald  Brooman.  Improve- 
ments in  machinery  for  ii«akiug  pipes  and  tubes. 
A  communication. 

561.  John  Hira,  Junior,  and  William  Mitchell. 
Improvements  In  stretching  Ihbncs. 

Dated  March  7,  1853. 

562.  Richard  Barter.  Improvements  In  catting 
root^and  other  vege*ab'e  substances. 

563.  William  Barringtou.  Improvement  in  life- 
boats. 

504.  James  Gascoigne  Lynde,  Junior.  A  pres- 
sure governor,  or  self  acting  apparatus  for  regu- 
lating the  flow  of  water. 

565.  Henry  Mapple.  Certain  improvements  in 
electric  telegraphs  and  apparattu  connected  there- 
with. 

566.  Andr6  Calles.  Certain  improvements  in 
manufacturing  tyi>ographle  characters 

567.  Jacques  Francois  Duponc  de  Bussac.  Cer- 
tain improvero«*nt8  in  paving  and  covering  places. 
A  communication. 

56(1.  God^y  Simon  and  Thomas  Humparsys. 
Improvements  in  carriages.  * 

569.  William  Matthews.  Improvements  in  pia- 
nofortes. 

570.  Joseph  John  William  Watson.  Improve- 
ments in  illumioating  apparatus,  and  in  the  pro- 
duction bf  light. 

571.  Thomas  Weatherburn  Dodds.  Improve- 
ments in  the  treatment  and  manufiscture  of  iron 
and  steel. 

572.  Charles  Parker.  Improvements  in  weav- 
ing. 

573.  John  Little.     Improvements  in  cooking 
apparatus. 

574.  Thomas  Weatherburn  Dodds.  Improve- 
ments in  the  manufacture  of  wheels  and  axies. 

576.  Th'mas  Turner  Chatwin  and  Robert  Mc 
Leish.  -  Improvements  in  rollers,  rods,  or  poles, 
for  window-blinds,  ctirtaius,  maps,  and  such  like 
purposes. 

Dated  March  8,  1853. 

578.  Charles  Firlayson.  Improvements  in  ap- 
paratus for  converting  reciprocating  into  rotatory 
motion  for  steam  engines,  and  for  o  her  purposes. 

570.  Thomas  James  Perry.  A  new  or  improved 
method  of  constructing  comice-p'iles.  and  picture 
and  curtain  rods  and  other  rods  from  which  arti- 
cle* are  suspended 

580.  Thomas  Dryland.  An  Improved  portable 
iron  stove. 

581.  Jact^ues  Franeisque  Pitiel.  Improvements 
in  deodorising  sewage  water  and  cesspools,  and  in 
manufacturing  manures. 

582.  Nicolas  Schmitt.  Improvements  in  cleans- 
ing and  separating  ores  and  coa  . 

583.  Charles  Baker.  Improvements  i  i  moultls 
for  the  roanufaeturo  of  bricks. 

5^5.  John  W  Ight  Improvements  in  the  con* 
structlon  of  bedsteads  and  uiher  firamei. 


i 
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NOTICES  OF  IKTBNTIOK  TO  PROpEED. 


586.  Alexander  SamueUoo.  Iufprovements  in 
the  manufacture  of  bricks  and  tUes. 

587.  Frederick  William  Emerson.  Improve- 
ments in  obtaining  tin  Arom  ores. 

5SB.  James  Veevers.  Certain  improvements  in 
machinery  or  apparatus  to  be  employed  in  the 
preparing  of  cotton  and  other  fibrous  materials  for 
spinning. 

589.  Thomas  Glover.  A  certain  improvement 
in  the  construction  of  buttons,  and  in  the  mode  of 
applying  tbe  same  to  gloves  and  other  articles  of 
dress. 

590.  John  Colquhonn.  Improvements  in  bleach - 
ing  or  sulphuring  silk,  woollen,  cotton,  and  other 
woven  fabrics  and  yarns. 

581.  John  James  Alexander  Maccarthy.  Im- 
provements in  gunneryand  projectiles,  with  pouch 
for  the  latter,  which  are  adapted  for  muskets, 
rifles,  pistols,  and  heavy  cannon  for  field-pieces  or 
forts,  batteries,  ship  of  war,  and  other  vessels. 

Dated  March  9,  1853. 

S92.  James  Kimberley.  A  new  or  improved 
gas-stove. 

594.  Samuel  Blackwell.  An  improved  strap  or 
band  for  connecting  together  certam  parts  of  Iiar- 
ness  anfl  saddlery,  applicable  also  to  other  pur- 
poses where  straps  or  bands  are  used. 

598  William  Pitlding.  Improvements  in  the 
treatment  or  manufacture  of  caoutchouc  or  gutta 
percha  in  fabrics  obtainable  therefrom,  and  in  the 
machinery  or  apparatus  employed  therein. 

600.  Theophilus  John  Nash.  Improvements  in 
chums. 

602  Edward  Maitland  Stapley.  Improvements 
in  machinery  for  breaking  and  dressing  flax  and 
other  fibrous'  materials.    A  communication. 

604.  Williom  August  Holskarop.  An  improved 
castor  for  legs  of  furniture  and  other  purposes. 


NOTICES  OF  INTENTION  TO 
PROCEED. 

(From  the  ** London  Gazette,"  March  ISth, 

1853.) 

439.  Martin  Walter  O'Byme  and  John  Dowling. 
A  machine  for  cutting  paper,  mill-board,  leather, 
vellum,  sheet  metal,  and  other  suitable  materials 
for  useful  and  ornamental  purposes. 

445.  George  Gotch.  Certain  improvements  in 
transmitting  intelligence  upon  railways. 

(From  the  '*  London  Gazette;'  March  22nd, 

1853.) 

581.  George  Evans.  Improvements  in  treating 
peat  and  other  carbonaceous  matters. 

590.  William  Petrie.  Improvements  in  the  ma- 
nufacture of  sulphuric  acid. 

609.  John  Nicholas  Marion.  A  new  mode  of 
rendering  concrete  coleseed  oil. 

680.  Henry  Spencer  and  Edmund  Taylor.  Im- 
provements in  steam  engines  and  boilers. 

668.  Charles  Frederick  Day  and  John  Laylee. 
Certain  improvements  in  sleepers  and  other  parts 
of  the  permanent  WHys  of  railroads. 

878.  Thomas  Charles  Med  win.  Improvements 
in  water-gauges,  or  instruments  for  indicating  the 
height  of  watt-r  in  boilers 

^99  John  Symonds  and  George  Mouchct.  An 
improved  mode  of  cleaning  or  scaling  metallic 
surfaces 

1048.  James  Bell.  Improvements  in  railway 
ch  lirs. 

118S.  Thomas  Vicars  the  elder  and  Thomas 
Vicars  the  younger.  Improvements  in  baking- 
ovens,  and  apparatus  for  placing  the  bread,  bis- 
cuits, or  other  articles  to  be  baked  therein. 


47.  Charles  William  LMCtster.  4n  appendage 
to  bullet-moulds. 

57.  William  Henderson.  Improvements  in  ma- 
nufacturing sulphuric  acid  and  copper  from  copper 
ores,  reguluses,  and  matts. 

59.  Francis  Parker  and  William  picks.  Im- 
provements in  boots,  shoes,  and  that  kind  of  spat- 
terdashes termed  antigropelos 

135.  Celestin  Malo.  improvements  in  steam 
generators. 

328.  Auguste  Edouard  Loradoux  ^ellford.  Im- 
provements in  metal  musical  wind  instruments, 
to  be  called  "Bessan's  system."  A  communica- 
tion. 

362,  Robert  Eoger.  Improvements  in  obtaining 
motive  power. 

363.  William  Potts.  Improvements  in  sepul- 
clu'al  and  other  commemorative  monuments. 

421.  Charles  Watt  and  Hugh  Burgess.  Improve- 
ments in  coating  iron  with  copper  and  brass. 

436.  Pierre  Auguste  Toiimiere.  Improvements 
in  propelling. 

451.  Pierre  Frederick  Gougy  and  David  Combe. 
Improvements  in  apparatus  for  skidding  or  stop- 
ping wheels  of  carriages  and  other  vehicles. 

453.  John  Richard  Cochrane.  Improvements  in 
the  manufacture  or  production  of  ornamental  or 
figured  fabrics. 

474.  John  H^nam.  Improvements  in  the  mode 
of  manufacturing  wax  or  composition  tapers,  and 
in  the  machinery  or  apparatus  for  that  purpose. 

475.  Benjamin  Price.  Certain  improvements  in 
the  construction  of  funiaces  or  fines  of  steam 
boilers,  coppers,  and  other  like  vessels  for  heating 
or  evaporating  liquids. 

476.  John  Grist.  Improvements  in  machinery 
for  the  manufacture  of  casks,  barrels,  and  other 
similar  vessels. 

501.  Edward  Hammond  Bentall.  Improvements 
in  harrows. 

505.  Samuel  Cunliffe  Lister.  Heating  and  mak- 
ing cards. 

507.  Thornton  Littlewood  and  Charles  Little- 
wood.  Improvemenis  in  machinery  or  apparatus 
used  in  the  preparation  of  wool,  silk,  nax,  and 
mohair  to  be  spun. 

515.  Robert  Lewin  Bolton.  A  new  mode  of 
obtaining  and  using  power  by  explosion  of  gases. 

517.  Charles  Henry  HiUl.  An  improved  appa- 
ratus for  cooking  bv  gas  or  vapour. 

522.  Edward  Duke  Moore.  An  improved  mode 
of  treating  the  extract  of  malt  and  hops. 

^523.  Lewis  Jennings.  An  improvml  apparatus 
for  regulating  the  speed  of  machinery. 

525.  Robert  Waddell.  Improvements  in  steam 
engines. 

535.  Samuel  Colt.  Improvements  in  rotating 
breech  fire-arms.    Partly  a  communication. 

536.  Samuel  Colt.  An  improved  construction  of 
blower*    A  communication. 

537.  Samuel  Colt.  Improved  machinery  for 
forging  metals.    Partly  a  communication. 

588.  Samuel  Colt.  Improvements  in  rotating 
breech  fire-arms.    Partly  a  communication. 

540.  William  Edward  Newton.  Improvements 
in  primers  for  firearms.    A  communication. 

546.  George  Eiliot.  Certain  improvements  in 
manures. 

5hi.  James  Boy  dell.  Improvements  in  the  con- 
struction of  bedsteads. 

553.  John  Davie  Morries  Stirling.  Improve- 
ments in  manufacturing  coated  metal. 

555.  John  Gedge.  Improvements  in  the  con- 
struction of  fire-arms,  and  In  the  means  of  load- 
ing the  same.    A  communication. 

579.  Thomas  James  Perry.  A  new  or  improved 
method  of  constructing  cornice-poles,  and  picture 
and  cnrtaln-rods,  aud  other  rods  ttom  which  arti- 
cles are  suspended. 

585.  John  Wright.  Improvements  in  the  con- 
struction of  bedsteads  and  other  frames. 

586.  Alexander  Samuelson.  Improvements  in 
the  manufacture  of  bricks  and  tiles. 
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587.  Frederick  William  Emenon.  Improve - 
ments  in  obtaining  tin  from  oret. 

Opposition  can  be  entered  to  the  granting 
of  a  Patent  to  any  of  the  parties  in  the 
above  List,  who  have  given  notice  of  their 
intention  to  proceed,  within  twenty  -  one 
days  from  the  date  of  the  Gazette  in  which 
the  notice  appears,  by  leaving  at  the  Com- 
missioners'-office  particulars  in  writing  of 
the  objection  to  the  application. 

PATENT  APPLIED  FOR  WITH  COMPLETE 

SPECIFICATION. 

598.  James  Hogg,  junior.  Certain  improve- 
ments In  machinery  or  apparatus  for  cutting  paper 
and  other  substances.    March  9th. 

WEEKLY  LIST  OF  PATENTS.. 


1852: 
12. 

377. 

435. 

508. 

553. 

593. 

832. 
1139. 
1189. 

1853: 

38. 

39. 

85. 

111. 


Sealed  March  19,  1853. 

Thomas  Wood  Gray. 

Martyn  John  Roberts. 

John  Goodman. 

William  White. 

Charles  Frederick  Bieiefield. 

Edward  Lawson. 

John  Beale. 

John  Livesey 

Benjamin  Glorney, 

William  Edward  Newton. 
William  Edward  Newton. 
William  Nairne. 
Thomas  Cropper  Rylcy    and 
ward  Evans. 

Sealed  Inarch  23,  1853. 


Ed- 


1852: 

18.  Thomas  Dickason  Rotch. 

76.  Christopher  James  Schofield. 

90.  John  Aspinall. 
100.  William  Potts. 
107.  Henry  Columbus  Hurry. 
178.  William  Edward  Newton. 
189.  Alexander  Wlllison. 
216.  Archibald  Brown. 
220.  David  Stephens  Brown. 
226.  Diego  Jimenez. 
252.  Jacob  Tilton  Slade. 
267.  Thomas  Barker  Walker  Gale  and 

Jonathon  Fensom. 
280.  William  Bissell. 
810.  William  Edward  Newton. 

352.  Thomas  Dawson. 

353.  Thomas  Lacey. 

361.  Joseph  Piralott  Gates. 
888.  Alsop  Smith. 

^55.  Auguste  Edouard  Loradoux  Bell- 
ford. 
584.  George  Thomas  Selby. 
586.  George  Thomas  Seiby. 
610.  William  Edward  Newton. 
612.  James  Dible. 
647.  John  Henderson  Porter. 


686.  Nelson  McCarthy. 
714.  Henry  Huart 
806.  William  Dray. 
.  828.  Michael  Leopold  Parnell. 
884.  Robert  Barnard  Feather. 
892.  Daniel  Woodall. 
958.  Alexander  Lawrie. 

1853: 
35. 
137. 
146. 
158. 
174. 
187. 
189. 
191. 


Edme  Augustin  Chameroy. 
John  Crabtree. 

Augustus  Thomas  John  Bullock. 
William  Joseph  Curtis. 
David  Clovis  Knab. 
Frederick  Simpson. 
Alfred  Vincent  Newton. 
Robert  William  Siesver  and  Robert 
William  Waithman. 
193.  John  Edward  May  all. 

200.  John  Henry  Johnson. 

201.  James  Combe. 
212.  William  Tranter. 

216.  George  Edmond  Donisthorpe   and 

John  Crofts. 

217.  James  Pole  Kingston. 
219.  John  Scott  Russell. 
223.  Harold  Potter, 

226.  Henry  Moorhouse. 

231.  Richard  Archibald  Brooman. 

234.  William  Wateon  Hewitson. 

240.  William  Edward  Newton. 

257.  Israel  P.  Magoon. 

272.  Joshua  Murgatroyd. 

The  above  Patents  all  bear  date  as  of  the 
day  on  which  Provisional  Protection  was 
granted  for  the  several  inventions  men- 
tioned therein. 


NOTICES  TO  CORRESPONDENTS. 

A.  Z.— The  piston  of  your  pump  being  14  inches 
in  diameter,  has  an  area  of  154  square  inches,  or 
|i||  square  feet.  The  length  of  the  lift  is  90 
yards,  or  270  feet,  which  gives  J^f  x  270  cubic 
feet  for  the  contents  of  the  barrel.  This  must  be 
multiplied  by  10,  the  number  of  strokes  per  minute, 
and  by  the  length  of  the  stroke,  which  you  do  not 
state.  Assuming  it  to  be  6  feet,  multiplying  the 
result  again  by  62ilb8.,  the  weight  of  a  cubic  foot 
of  water,  and  dividing  by  38.000,  according  to  the 
rule  for  estimating  horse-power,  the  result  comes 
out  at  nearly  33  horse-power.  If  the  length  of 
stroke  has  been  wrongly  assumed,  the  result  will 
be  greater  or  less,  in  the  same  proportion  as  6  is 
greater  or  less  than  the  true  length  of  stroke.  But 
this  will  be  the  equivalent  labour  exerted  In 
raising  a  cylindrical  body  of  water  90  yards  deep, 
and  14  inches  in  diameter,  10  times  a  minute, 
through  t  feet  at  each  stroke.  Two  settings  should 
be  sufficient  for  the  work.  With  the  engine  you 
propose,  working  up  to  a  pressure  of  lOlbs.  per 
square  inch,  the  power  given  out  would  be  nearly 
SS-horte. 
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W.  K,t  Northampton f  asks  whether  we  can  lUmish 
him  with  timple  directions  for  makUiff  a  permanent 
liquid  glne  The  following  method  of  preparing  that 
useful  article  is  taken  Itom  the  Compteg  Rendvt 
de  VAcademU  des  SeieHces,  Sept.  1852 :  and  as  the 
glue  so  made  is  applied  cold,  and  does  not  require 
heating,  it  will  be  found  of  great  use.  It  is  pre- 
pared as  follows: — Take  of  strong  glue  I  kilo- 
gramme, (2'21b8.  av.,  2*7  lbs.  troy,)  dissolve  it  in 
1  litre  (nearly  a  quart)  of  water,  in  a  glazed  pot  on 
a  slow  fire,  or,  better  still,  over  awater-Vath ;  stir 
carefully  from  time  to  time.  When  all  the  glue 
has  melted,  add  little  by  little  200  granfimes  (6'5  oz. 
troy,  7  ozs.  av.)  nitric  acid,  spec.  grav.  rss.  This 
addition  produces  an  effervescence  due  to  the  dis- 
engagement of  nitrous  acid.  When  all  the  acid  is 
poured  in,  the  vessel  is  removed  from  the  fire  and 
suffered  to  cool.  Ghie  thus  prepared  has  been 
preserved  for  more  than  two  years  in  an  uncorked 
bottle,  and  during  that  time  it  underwent  no 
change. 


A  Subscriber,  desirous  of  completing  his  know- 
ledge of  drawing  and  colouring.  Both  the  books 
to  which  you  refer  include  the  subjects  of  colour- 
ing, tinting,  and  the  projection  of  shadows  in  their 
respective  courses.  The  plan  of  study  as  to  the 
details  of  the  general  subject  is  not  the  tame, 
Judging  from  the  selection  of  plates  in  the  first 
numbers  and  the  letter-press;  but  as  the  entire 
range  of  mechanical  drawing  and  its  collateral  arts 
will  be  exhausted  in  both  treatises,  this  is  a  mat- 
ter of  secondary  importance.  From  either  of  them 
you  would  be  certain  to  learn  what  you  desire  te 
acquire,  supposing  that  yon  practice  sufficiently, 
and  possess  ordinary  aptitude.  Both  works  are  to 
be  completed  in  about  twelve  monthly  parts,  at 
two  shillings  each. 

Mr.  John  WhUford,  Ware.— We  feel  obliged  for 
your  mathematical  communication,  but  are  re- 
luctantly obliged  to  decline  it,  the  subject  to  which 
it  relates  not  presenting  any  new  bearing  in  the 
arts  or  sciences. 
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ALLAN'S  OIL  AXLE-BOX  FOR  ENGINES  AND  TENDERS. 

The  accompanying  figares  represent  an  oil  axle-box,  invented  byMr.  Alexander  Allan, 
of  Crewe,  for  the  driving-wheels  of  passenger-engines,  and  for  tenders. 

Figs.  1  and  2  are  respectively  a  longitudinal  and  a  transverse  section  of  an  engine  axle- 
box  for  the  leading  and  trailing  wheels ;  and  figs.  8,  4,  and  5  respectively  a  longitudinal 
section,  a  transverse  section,  and  a  plan  of  an  axle-box  for  engine  driving-wheels.  The 
following  description  of  the  arrangements  was  given  in  a  paper  on  the  subject,  written  by 
Mr.  Allan,  which  was  read  at  the  January  meeting  of  the  Institution  of  Mechanical 
Engineers,  Birmingham. 

A  is  the  axle-box,  which  is  made  of  cast-iron,  with  two  wroughUiron  pieces  cast  in  the 
sides  of  it.  B,  the  axle-step,  which  is  carried  1  inch  below  the  centre,  to  assist  the  sides 
in  resisting  the  horizontal  thrust.  The  inside  edge  W  is  also  carried  lower  than  the  out- 
side of  the  sponge-box,  which  carries  the  oil  over  the  joint  of  axle-step  and  sponge-box 
joint  S,  the  sponge-box,  in  which  are  placed  one  or  two  pieces  of  sponge,  a  little  thicker 
than  the  distance  from  the  axle  to  the  bottom  of  the  sponge-box.  The  axle  is  6f  inches 
in  diameter,  and  is  supplied  with  oil  by  a  covered  syphon-box  on  the  top  of  a  straight  tube 
about  3  feet  long,  and  directly  over  the  axle  at  X,  which  tube  goes  1  finches  into  the  axle- 
box,  and  allows  the  engine  ;to  rise  or  fall  1|  inches.  The  delivery  of  oil  on  the  proper 
place  is  therefore  certain.  I  I  are  two  pins,  ^-inch  round  iron,  to  support  the  sponge- 
box. 

The  connection  with  the  spring  is  shown  at  E,  and  F  is  the  pin  which  connects  E  with 
the  sides  of  the  axle-box.  T  are  pieces  of  wrought-iron  cast  in  the  axle-boxes ;  the  lower 
ends  of  which  are  drilled  for  the  pin  F. 

Axle-boxes  for  the  leading  and  trailing  wheels  of  passenger-engines,  and  of  tenders 
similar  to  those  experimented  on,  are  shown  in  figs.  8,  4,  and  5.  A,  a  cast-iron  axle-box, 
with  a  strong  covered  top  to  support  the  weight,  underneath  which  is  a  cored-out  hollow 
space,  open  at  one  end,  and  into  this  hollow  the  brass  oil-cup  C  is  fitted.  B  is  the  axle- 
step,  1  inch  thick,  with  8  snugs  to  resist  the  lateral  strain,  and  2  counter-sunk  oil-holes. 
C  is  the  oil-cup  which  has  two  tubes  forming  syphons ;  and  H  is  a  handle  for  lifting  it 
out  to  trim,  &c.  S  is  the  sponge-box,  into  which  the  narrow  slip  of  sponge  is  placed, 
to  catch  the  surplus  oil  as  it  leaves  the  axle-bearing. 

In  accordance  with  a  request  expressed  at  the  previous  meeting  of  the  Institution,  the 
following  experiments  had  been  made  on  the  consumption  of  oil  in  the  axle-boxes  of 
tenders  alone,  fitted  with  oil-receivers  and  sponges  for  collecting  the  oil,  as  described 
above.    These  experiments  lasted  seven  days,  and  exhibited  the  following  expenditxire : 

ff.     d» 

6*08  quarts  of  oil  used,  at  9d.  per  quart «••.•..     4    6| 

Four  sponges,  at  ^d.  each.  • .  • ••..•...«.•...•     0    2 

For  running  6,000  miles : 4    8},  or  f  per  day. 

This  result  was  obtained  by  running  1,972  miles,  with  8  tenders,  and  reduced  to  6,000 
miles,  as  a  mean  of  comparison  with  the  axle-box  described  at  the  previous  meeting.  The 
same  system  has  been  in  operation  on  the  Northern  Division  of  the  London  and  North- 
Westem  Railway  for  the  last  ten  or  twelve  years. 


THE  IRON  TRADE. 

The  iron  trade  is  still  firm,  and  prices  '  back  on  their  own  comforts,  and  the  in- 

have    been    exceedingly    well    maintained  terest  of  their  employers.      The  furnaces 

throughout  the  past  quarter.  A  slight  reduc-  are  allowed  to  stand  all  but  idle  two  or  three 

tion  has,  however,  taken  place.      Pigs  are  I  days  in  the  week,  and  great  embarrassment 

now  4/.  10s.,  and  orders  will  not  be  refused  '  in   the   execution   of  orders  is  the  conse- 

for  bars  at  lOL,  although  11/.  is  the  quota-  |  quence.     A   fiirther  symptom   of  the   de- 


tion.  The  general  belief  Is  that  the  masters 
will  maintain  the  same  quotation  for  the 
ensuing  quarter,  which  commences  imme- 
diately. The  irregularity  of  the  men  in 
many  parts  of  the  district  is  a  serious  draw- 


clining  state  of  the  market  is  the  fact  that 
some  makers  of  iron,  as  well  as  copper 
merchants,  are  soliciting  orders  at  small 
reductions  of  existing  rates.  There  are 
plenty  of  orders  to  give  out,  but  the  uncer- 
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teintjT  whicb  pre^ailfl  as  to  the  price  of  the 
raw  material  greatly  restricts  the  make  of 
hardware  goods. 

The  orders  received  hy  the  last  packet 
from  North  America  are  not  so  numerous 
or  heavy  as  they  were  during  the  last  month, 
but  it  is  satisfactory  to  obsenre  that,  not- 
withstanding the  reported  activity  of  the 
American  iron-masters,  and  the  high  prices 
prevailing  In  this  country,  there  is  a  con- 
siderable demand  for  British  iron.  Rails 
are  more  particularly  in  request  for  the 
markets  or  the  United  States,  and  large 
quantities  of  South  Staffordshire  make  are 
now  about  to  be  exported  from  Liverpool. 

In  reference  to  a  paragraph  which  ap- 
peared in  our  last  Number,  to  the  effect, 
that  the  old  and  respectable  house  of 
Mr.  Lemuel  Goddard  had  stopped  payment, 
we  have  much  pleasure  in  stating,  that  Mr. 
Goddard  on  Tuesday  made  such  arrange- 
ments as  wHl  enable  him  to  carry  on  busi- 
ness as  usual,  and  that  all  payments  will  be 
met  in  due  course  at  his  bankers,  Messrs. 
Barclay  and  Co. 

Glasgow  Pig-iron  Market, — Glasgow,  March 
26. — Pig-iron  has  been  quiet  but  steady 
durinff  this  week,  the  business  done  limited, 
and  ^iefly  confined  to  parcels  for  ship- 
ment. The  present  prices  are  as  nearly  as 
possible  those  of  this  day  week. ;  viz.,  m.  n. 
warrants,  dSs.  6d.  cash;  No.  1,  g.  m.  b., 
54s.  6d. ;  No.  3,  538. 6d. }  No.  1,  Gartsherrle, 
63s.  6d.  cash  against  bill  of  lading.  Ame- 
rican brands  much  inquired  for. 

America, — By  the  Royal  Mail  steamship 
Cambria,  which  arrived  at  Liverpool  on  Tues- 
day with  advices  from  New  York  to  the 
15th,  and  from  Boston  to  the  16th  ult,  we 
learn  that  in  Scotch  pig-iron  very  little  was 
doing.  The  last  sales  had  been  made  at 
from  39  to  40  dollars  per  ton,  usual  credit. 


THE  TRADES  OF  BIRMINGHAM. 

THfi  immense  contracts  on  hand  at  Smeth- 
wick  give  a  life  and  spirit  to  that  neighbour, 
hood  not  witnessed  since  the  time  when  the 
iron  and  glass-work  was  in  course  of  execu- 
tion for  the  CrysUl  Palace.  It  is  difficult 
to  conceive  what  changes  have  been  effected 
In  that  part  of  the  vicinity  of  Birmingham 
by  the  construction  of  railways.  Not  only 
has  there  been  greater  facility  for  the  con- 
veyance of  South  Staffordshire  mannfac- 
tures,  but  the  supply  of  rails,  tubings,  iron 
bridges,  chairs,  and  every  description  of 
manufactured  article  connected  with  the 
construction  of  railways,  or  the  make  of  an 
engine,  are  now  the  staple  support  of  this 
vastly  improved  and  improving  neighbour- 
hood. 


Many  tenders  for  the  manufaeture  of  the 
new  copper  coinage  have  been  received  in 
Birmingham ;  but  it  is  somewhat  singular 
that  many  of  them  are  directed  to  parties 
who  never  had  anything  to  do  with  the  ma- 
nufkcture  of  copper  articles  ;  and  it  is  not  a 
little  singular,  also,  that  this  order  for  a 
new  supply  of  copper  money  should  arrive 
in  Birmingham  within  a  week  afrer  the  de- 
molition of  the  old  Soho  mint. 

The  general  brass-ibundry  business,  under 
the  peculiar  circumstances  in  which  it  is 
placed,  is  doing  well,  but  the  factors  are 
much  annoyed  in  regulating  their  dis- 
counts. The  hollow  ware  trade  in  West 
Bromwidh  and  Willenhall  is  similarly  cir- 
cumstanced, but  through  the  entire  district, 
notwithstanding  the  annoyances  and  impe- 
diments to  which  the  hardware  trade  is  at 
present  subjected,  business  is  extremely 
active,  and  workpeople  generally  employed. 
An  inspection  of  the  manufacturing  districts 
of  South  Staffordshire,  Worcestershire,  and 
Shropshire,  during  the  present  week,  enabled 
one  to  form  a  pretty  accurate  opinion  as  to 
the  condition  of  the  population.  All  the 
works  appear  to  be  in  active  operation,  and 
smiths'  forges  as  busy,  if  not  busier,  than 
they  have  been  for  many  years  past 

Large  consignments  have  been  made  during 
the  last  week  of  iron  and  brass  bedsteads  for 
Australia  and  California,  and  several  emi- 

f  rants  from  the  town  and  neighbourhood 
ave  taken  out  considerable  quantities  of 
articles  of  domestic  use  and  implements  for 
digging  and  farming  purposes.  This  ren- 
ders  the  edge-tool  business  constantly  busy, 
some  of  the  manufacturers  having  on  hand 
more  orders  for  exportation  than  they  can 
conveniently  execute,  if  they  are  able  to 
execute  them  at  all. 

An  important  improvement  in  the  mode 
of  banding  pulleys,  is  now  attracting  much 
notice  at  Birmingham.  The  principle  has 
been  introduced  into  some  large  works  at 
Liverpool,  particularly  at  the  saw-mills  of 
Messrs.  Gregson  and  Son,  where  a  circular 
saw  of  8  feet  4  inches  in  diameter  is  being 
worked  regularly  with  a  saving  of  from  20 
to  50  per  cent,  steam  power. 


English  Oak  Timber  (Kavy).— A  Parlia- 
mentary paper  has  just  been  issued  respect, 
ing  the  supply  of  English  oak  timber  to  the 
Admiralty.  It  appears  that  in  February, 
1840,  an  agreement  was  made  for  24,000 
loads  of  timber,  but  reduced  to  16,000,  and 
a  contract  was  ultimately  made  in  1841  for 
13,812  loads;  in  1843, for  20,000;  in  1845, 
for  2,625  loads  ;  in  1846,  for  20,000 ;  1847, 
for  800  to  1,000;  1848,  for  5,000  ;  in  1849, 
for  940 ;  and  in  1850,  fbt  16,500  loads. 
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SINGULAR  ATMOSPHEBIC  PHE- 
NOMENA. 

The  following  account  of  some  curiouB 
atmospheric  phenomena  was  communi- 
cated to  the  Timet  by  Mr.  Henry  Clay, 
writing  from  Moulton,  on  Saturday  last. 
Last  night,  almost  immediately  after  the 
rising  of  the  moon,  I  observed  a  column  of 
light,  having  that  luminary  for  its  base,  and 
extending  to  about  ICP  of  altitude,  clearly 

defined,  and  precisely  similar  to  the  colunm 
or  pyramid  of  light  which  was  so  frequently 
seen  in  the  clear  cold  dry  evenings  of  the 
latter  end  of  last  spring  shooting  up  firom 
the  sun  a  short  time  before  and  after  its 
aetting.  This  singular  appearance  was 
noticed  by  several  correspondents  in  your 
columns.  This  lunar  column  continued 
visible  for  about  half  an  hour,  the  light 
becoming  gradually  paler  until  it  vanished  i 
this  pillar  of  light  was  perpendicular  to  the 
horizon,  and  its  splendour  but  little  inferior 
to  that  of  the  moon  itself.  To  a  person  of  an 
imaginative  temperament  the  moon  had  the 
appearance  of  being  "  on  fire,"  or  of  having 
been  converted  into  an  immense  comet, 
and,  in  fact,  it  vividly  brought  to  my  recol- 
lection that  of  1811.  The  night  was  very 
cold,  and  at  sunrise  this  morning  the 
thermometer  stood  8<*  below  fireesing. — 
The  day  had  been  cold  and  stormy,  and  the 
atmosphere  in  a  condition  highly  favourable 
for  the  exhibition  of  the  phenomenon  termed 
"looming."  I  had  been  walking  with  a 
firiend  to  Fosdyke-bridge,  at  the  northern 
extremity  of  this  parish,  at  the  great  estuary 
of  the  Wash,  when,  coming  in  sight  of  the 
water,  we  were  suddenly  struck  by  the  ap- 
pearance  of  a  considerable  fleet,  perhaps 
twenty  vessels,  lying  apparently  near  the 
extremity  of  the  £iBcine  work  now  carrying 
on  there  about  three  miles  below  the  bridge. 
The  vessels  were  so  enlarged  and  elevated 
by  the  effect  of 'dooming,"  that,  by  a  non- 
nautical  man,  they  might  have  been  taken 
for  a  fleet  of  war-frigates ;  and  my  friend, 
on  first  seeing  them,  jocosely  exclaimed, 
"  See !  there's  the  French  invading  squad- 
ron!" The  tide  was  running  in  rapidly, 
and  the  wind  blowing  from  the  N.E.,  the 
direction  in  whioh  the  vessels  lay,  while  a 
dense  black  snow-storm  overhung  them. 
In  about  twenty  minutes  the  snow-storm 
had  expended  itself,  and  the  illusion  vanished. 
The  vessels  were  reduced  to  their  true  di- 
mensions and  distance,  and  proved  to  be  a 
fleet  of  small  merchant  craft  lying  about 
ten  miles  below  the  bridge.  This  highly 
refractive  state  of  the  atmosphere  may  per- 
haps  have  had  some  effect  in  producing  the 
lunar  column  mentioned  above. 


The  Brituk  JfauMOH.— On  Monday  last 
this  interesting  national  exhibition  was 
visited  by  no  fewer  than  26,537  persons, 
being  an  increase  of  7,000  upon  that  of 
last  year.  Notwithstanding  the  great  influx 
of  visitors,  the  greatest  order  and  regularity 
was  observed.— .^AwrtufT. 


INSTITUTION  OP  CIVIL 
ENGINEERS. 

SITTINGS  OF  MARCH  15tH  AND  22nD. 

Both  evenings  were  entirely  devoted  to 
the  discussion  of  Mr.  D.  K.  Clark's  paper 
"  On  Locomotive  Boilers,"  Robert  Ste- 
phenson, Esq.,  M.P.,  Vice-President,  in 
the  Chair. 

The  proceedings  were  commenced  by  an 
explanation  of  the  diagrams  exhibited,  and 
by  reference  to  examples,  from  the  expe- 
rience of  Pambour  and  other  experimen- 
talists, in  corroboration  of  the  views  pro- 
pounded in  the  paper.  The  author's  deduc- 
tions  were  admitted  as  to  the  practical  iden- 
tity of  fire-box  and  tube  surface  for  evapo- 
rating action,  and  as  to  the  constancy  of  the 
evaporative  efficiency  of  fuel,  whether  by 
radiant  or  communicated  heat,  or  both 
together,  or  whether  the  draught  was  mild 
or  strong.  It  was  considered  that  heat  was 
specific- and  certain  in  its  effects.  Such 
expedients  as  "mid-feathers,"  &c.,  which 
were  resorted  to  for  specially  increasing  the 
fire-box  surface,  were  condemned,  as  they 
were  considered  to  be  no  better  than  tubes, 
while  practically  they  were  inconvenient 
and  costly ;  as,  among  other  reasons,  plates 
of  -^ths,  or  \  inch  in  thickness,  were  em- 
ployed to  do  the  work  of  the  tubes,  which 
were  less  than  4th  inch  in  thickness.  A 
practical  rule  followed  by  some  engineers, 
and  stated  to  be  founded  on  extensive  expe- 
rience,  was  to  allow  H  feet  of  heating  surface 
for  1  foot  of  water  evaporated  per  hour,  and 
100  feet  of  evaporating  surface  per  square 
foot  of  grate.  Those  results  were  found  to 
agree  with  the  maximum  rates  recommended 
in  the  paper.  It  was  also  argued  that  the 
intensity  of  combustion  materially  affected 
the  amount  of  heating  surface  necessary  for 
economical  evaporation,  being  less  as  the 
intensity  was  greater. 

It  was,  on  the  other  hand,  contended  that 
the  formula,  as  stated  in  the  paper,  would 
not  apply  to  all  engines ;  and  the  following 
Table  of  actual  results  was  given,  showing 
the  performance  of  various  engines,  severU 
of  which  exhibited  a  greater  and  others  a 
less  evaporation  of  water  and  consumption 
of  coke  per  square  foot  of  grate  surface  per 
hour  than  the  formula  would  have  given ; 
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In  the  Locomotive  Boilers. 


1  square  foot  of  fire-grate  consumed  about 
112  lbs.  of  coke  per  hour. 

1  square  foot  of  fire-grate  required  about 
S5  square  feet  of  fire-box  and  tube  sur- 
face. 

1  square  foot  of  fire-grate,  with  the  abo?e 
surface,  would  evaporate  1008  lbs.  of  water 
per  hour. 

1  square  foot  of  flue  surface  would  evapo- 
rate 11*7  lbs.  of  water  per  hour. 

1  lb.  of  coke  wo^ld  evaporate  9  lbs.  of 
water. 

1  H.  P.  of  33,000  IbB.,  lifted  1  foot  high  per 
minute,  required  about  4  lbs.  of  coke  per 
hour. 


It  was  further  argued  that,  firom  variouB 
causes,  no  formula  could  be  firamed  to  be  of 
service,  unless  all  the  circumstances  in  each 
case  were  properly  taken  into  account  As 
an  example  of  the  objections  to  Ions  tubes, 
the  results  were  given  of  the  work  qone  by 
<^  luggage  engine  on  the  London  and  North 
Western  Railway,  before  and  after  altera- 
tion. That  engine  originally  had  tubes  14 
feet  long,  with  a  total  surface  of  upwards  of 
800  feet ;  the  length  of  the  tubes  was  dimi- 
nished to  4  feet  9  inches,  and  the  total  sur- 
face was  reduced  to  about  500  feet,  when  it 
was  found  that  a  saving  in  fuel  of  40  per 
cent  per  ton  per  mile  moved  was  produced, 
with  a  saving  of  28  per  cent  per  mile  run  ; 
the  coke  used  per  ton  per  mile  with  4ong 
tubes,  before  alteration,  being  '504 lbs.,  and 
with  the  short  tubes  *2981b8.  The  back 
pressure  was  contended  to  be  a  serious 
drawback  to  the  long-tub^  engine,  and  an 
example  was  given  of  a  trial  of  a  single 
engine,  on  the  new  plan,  against  two  of  the 
ordinary  kind,  with  a  load  of  170  tons  in 
both  cases ;  and  although  the  single  engine 
was  43  per  cent,  less  powerftil  than  the  two 
engines  together,  and  had  20  per  cent,  less 
heating  surface,  yet  it  had  performed  the 
same  distance  of  111  miles  in  ten  minutes 
less  time,  and  with  3  lbs.  per  mile  less  fuel. 
This,  it  was  argued,  was  owing  to  the  engine 
exerting  a  greater  dynamic  force,  by  being 
relieved  from  the  back  pressure  of  the  blast 
pipe,  which  in  the  case  of  the  other  two  was 
applied  to  force  the  fire,  and  to  draw  tho 
heated  air  through  the  long  tubes. 

By  placing  the  tube-plate  some  distance 
within  the  cylindrical  part  of  the  boiler, 
the  tubes  were  not  liable  to  he  choked  with 
cinders,  or  the  draught  to  be  obstructed. 
This  plan  also  afforded  an  opportunity  of  ' 
reducing  the  size  of  the  tubes  from  If  inch 
diameter  to  If  inch,  giving,  in  the  same 
boiler,  an  equid  area  of  flue  passage,  whilst 


at  the  same  time  the  proportion  of  tube 
heating  surface  was  increased  34  per  cent 
per  foot  of  length  of  tube,  and  a  very  large 
addition  of  flame  surface  was  gained.  It 
was  Airther  argued  that,  although  the  eva* 
poration  of  water  per  lb.  of  fuel  was  the  test 
of  the  boiler,  yet,  up  to  this  time,  few,  if 
any,  experiments  could  be  implicitly  relied 
upon,  owing  to  the  quantities  being  estima- 
ted  by  measurement,  instead  of  by  weight, 
and  without  due  regard  to  the  variation  of 
the  temperature  of  the  water  in  the  tender. 

As  to  the  evaporative  powers  of  marine 
boilers,  as  compared  with  that  of  the  best 
locomotive  boilers,  if  an  investigation  was 
instituted,  it  would  be  found  that  the  gene- 
ral features  of  the  best  tubular  marine 
boilers  now  used  in  ocean  navigation  were 
nearly  identical  with  those  of  locomotive 
boilers,  but  the  circumstances  under  which 
they  were  used  were  very  diflferent  In  the 
marine  boilers,  coal  was  used  instead  of 
coke,  and  the  natural  draught  of  the  chim- 
ney, instead  of  the  urging  of  the  blast-pipe 
in  a  locomotive :  salt  water  was  also  used 
instead  of  fresh  water,  and  a  pressure  of 
about  12  lbs.  or  14  lbs.,  instead  of  from 
60  lbs.  to  80  lbs.  on  the  square  inch.  Al- 
though lightness  and  compactness  were 
important  properties  in  marine  boilers,  they 
were  less  so  than  in  locomotives ;  and  the 
former  were  frequently  worked  for  many 
weeks  or  months  consecutively,  without  the 
means  of  stopping  for  any  extensive  repair, 
or  even  to  be  cleaned,  except  at  long  inter- 
vals. Under  these  circumstances,  marine 
boilers  required  to  be  worked  less  intensely, 
and  the  water  and  flue-spaces  must  of  neces- 
sity be  larger,  to  prevent  their  being  choked 
up. 

The  following  statement  showed  the  com- 
parative proportions  and  eflfect  of  the  two 
descriptions  of  boilers : 


In  the  Marine  Boilers. 


1  square  foot  of  fire-grate  consumed  about 
20  lbs.  of  coal  per  hour. 

1  square  foot  of  fire-grate  required  about 
30  square  feet  of  fire-place  and  tube  sur- 
face. 

1  square  foot  of  fire-grate,  with  the  above 
surface,  would  evaporate  170  lbs.  of  water 
per  hour. 

1  square  foot  of  flue  surface  would  evapo- 
rate 5*66  lbs.  of  water  per  hour. 

1  lb.  of  coal  would  evaporate  8*5  lbs.  of 
water. 

1  H.  P.  of  33,000  lbs.,  lifted  1  foot  high  per 
minute,  required  about  4*25  lbs.  of  coal 
per  hour. 
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From  this  statement  it  appeared  that, 
although  the  proportion  between  the  fire^ 
grate  and  the  flue  surfacee  was  widely  dif- 
ferent, the  quantity  of  water  evaporated  and 
tlie  power  obtained  by  the  consumption  of 
a  given  weight  of  fuel  were  nearly  the  Bame, 
when  allowance  was  made  for  the  difference 
in  the  evaporative  power  of  coal  and  coke. 

After  explaining  the  Table  of  **  working 
results/*  &c.,  it  was  contended,  that  in  no 
case  did  the  fonnula  accord  entirely  with 
the  practical  results  recorded  in  the  Table ; 
the  nearest  approximation  being  that  of  the 
"  Rocket" 

It  had  been  found,  in  the  altered  Goods- 
Engine,  that  certain  practical  inconve- 
niences arose  from  the  horizontal  transverse 
water  tubes,  and  two  or  three  mid-feathers 
had  now  been  substituted  for  them.  In- 
tense combustion  was  liable  to  cause  the 
formation  of  clinkers  in  the  small  fire-box, 
which  did  not  occur  in  the  new  engine. 
When  the  drivers  first  took  out  the  new 
engine,  being  unaccustomed  to  its  peculiar 
action,  they  kept  thin  fires,  and  drew  too 
much  air  through  the  fuel,  which  was  wasted, 
by  raising  steam  too  freely;  latterly,  the 
fires  had  been  kept  thicker,  and  the  com- 
bustion had  been  slower,  whilst  the  supply 
of  steam  had  been  fully  equal  to  all  demands 
upon  the  engine,  which,  it  should  be  recol- 
lected, had  been  built  expressly  for  con- 
veying heavy  loads  at  high'  speeds,  and 
whose  performances,  under  these  circum- 
stances, wcie  contended  to  have  been  among 
the  best  recorded  results  of  the  present  day. 
To  set  at  rest  all  questions  as  to  duty  per- 
formed, it  was  proposed  to  institute  a  set  of 
experiments,  or  trials,  with  certain  loads  at 
given  speeds ;  the  tests  to  be  "  consumption 
of  coke,  per  ton,  per  mile,  and  time  of  per- 
formance.*'  The  results  to  be  communi- 
cated to  the  Institution. 

The  possible  maximum  evaporative  power 
of  1  lb.  of  carbon,  was  deduced  from  the 
results  of  chemical  experiments,  showing, 
that  1  lb.  of  carbon,  converted  into  carbonic 
acid,  developed  14,000  units  of  heat,  or 
would  raise  14,000  lbs.  of  water  through  V, 
which  was  equivalent  to  the  conversion  of 
12  lbs.  of  water  at  60°,  into  steam  of  120  lbs. 
The  formula  was  shown  to  be  derived  directly 
from  the  tabulated  results;  it  was  a  mere 
embodiment  of  results,  and  represented  no 
theory.  It  was  explained,  that  the  formula 
referred  to  the  economical  evaporative  power 
of  boilers,  and  that  it  was  in  no  way  designed 
to  limit  the  unconditional  evaporative  power ; 
that  a  boiler  might  raise  less  or  more  steam, 
than  the  quantity  assigned  by  the  formula ; 
but  in  the  latter  case,  only  by  a  partial 
sacrifice  of  the  fuel. 

In  the  comparative  trials  of  the  Crewe 
eoginea  and  the  new  engine,  with  emlarged 


fire-box,  it  was  shown,  that  looking  simply 
to  the  boilers,  the  Crewe  boilers  raisea  a 
greater  total  quantity  of  water  per  hour, 
and  more  water,  per  foot  of  grate,  per  hour, 
than  the  new  boiler,  with  greater  economy, 
in  the  ratio  of  8^  lbs.  per  lb.  of  coke  by  the 
Crewe  boiler  to  7|lbs.  by  the  new  boiler. 
It  was  explained,  with  respeot^o  the  greater 
time  lost  by  the  Crewe  engines  on  the  trial, 
that  the  defect  lay,  not  in  the  boilers,  but 
in  the  exposed  position  and  unprotected 
state  of  the  cylinders,  by  which  steam  was 
condensed,  and  in  the  too  large  size  of  the 
chimneys,  which  should  have  been  only  12 
inches,  instead  of  15  inches  diameter,  and 
in  the  blast-pipe,  which  was  carried  too  far 
into  the  chimney.  The  formula  being  ap- 
plied to  the  new  boiler,  indicated  that  it  could 
not,  economically,  evaporate  above  120  cubic 
feet  of  water,  per  hour ;  and  the  correctness 
of  this  indication  was  confirmed  by  the  re- 
sult of  eighteen  experiments  by  Mr.  Mar- 
shall, as  they  showed,  that  though  150  feet 
of  water  per  hour  had  been  evaporated,  it 
was  at  a  sacrifice  of  one-fourth  of  the  fuel, 
as  only  7^  lbs.  were  evaporated  per  pound 
of  coke. 

With  respect  to  the  rapidity  with  which 
the  new  form  of  boiler  could  get  up  the 
steam,  and  which  was  attributed  to  the  free 
draught,  it  was  shown,  that  the  "  Rocket," 
the  first  tube-boiler  engine  ever  made,  got 
up  the  steam  in  less  time  than  the  new 
boiler,  The  benefit  of  the  removal  of  the 
tube-ends  in  the  new  boiler,  from  the  direct 
action  of  the  fire,  was  considered  to  be  more 
than  balanced,  by  the  liability  of  the  lower 
part  of  the  combustion -chamber  to  become 
overheated  and  to  be  burned  away,  owing 
to  the  lodging  of  steam,  at  the  jimction  with 
the  fire-box.  It  was  suggested,  that  in 
order  to  obtain  better  results  from  the  new 
engine,  the  combustion-chamber  should  be 
abolished,  the  number  of  the  tubes  should 
be  reduced,  and  their  length  be  extended  to 
the  fire-box,  which  should  be  restricted  to 
16  square  feet  of  area. 

U  was  further  argued,  that  in  the  state- 
ment of  "  Actual  Working  Results,  &c.," 
the  formula  had  been  misunderstood  and 
wrongly  applied;  for  instance,  in  the  two 
Crewe  engmes,  of  identical  proportions,  the 
results  of  vthe  formula  were  stated  as  86*2, 
84*4,  and  73*7,  whereas  the  same  results 
ought  to  have  been  applied  to  each.  In 
No.  291  engine  a  similar  discrepancy  was 
apparent,  the  results  being  116*5  and  102*7. 

In  the  experiments  themselves  there 
were  several  unexplained  anomalies,  and  in 
some  instances,  the  engines,  instead  of 
working  at  their  full  power,  were  perform- 
ing very  inadequate  duty,  and  therefore 
under  ciroumstanoea  to  which  the  formula 
was  not  intended  to  apply.    In  the  case  of 
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the  altered  goods-engine)  No.  125,  it  was 
urged,  that  in  its  original  state,  the  engine 
must  have  been  either  in  a  yery  inefficient 
condition,  or  that  its  duty  must  have  been 
chiefly  confined  to  piloting,  when  it  would 
have  been  consuming  the  fuel,  without  pro- 
ducing any  useful  effect ;  as  a  consumption 
of  51  lbs.,  or  58  lbs.,  per  mile  run,  with  an 
ayerage  train  of  115  tons,  was  out  of  all 
proportion.  That  the  result  of  the  working, 
after  alteration,  yiz.,  a  consumption  of 
39  lbs.  and  4^  lbs.  per  mile  run,  with  a  load 
of  144  tons,  was  not  favourable ;  as  com- 
pared with  the  performance  of  a  narrow 
gauge  engine,  reported  on  by  Mr.  D. 
Gooch,  in  the  Gauge  Inquiry ;  where,  with 
a  consumption  of  47  lbs.  per  mile,  a  load  of 
294  tons  was  conveyed.  Also,  when  com- 
pared with  the  working  of  the  Eastern 
Counties  goods-engines,  for  the  last  half 
year ;  where,  with  an  average  load  exceed- 
ing  170  tons,  the  consumption  of  coke  was 
only  S2  lbs.  per  mile ;  taken  over  a  distance 
of  529,000  miles. 

A  comparison  was  drawn  between  the  re- 
cent experiments  by  Mr.  Marshall,  on  the 
large  fire-box  engine,  and  those  on  the 
long-boiler  engine,  made  during  the  Gauge 
Inquiry,  the  results  being,  with  the  former 
a  consumption  of  40  lbs.  per  mile,  with  an 
average  load  of  64  tons,  and,  with  the  latter, 
a  consumption  of  27  lbs.  per  mile,  with  a 
load  of  nearly  60  tons.  The  recoiled  re- 
sults of  the  work  of  the  passenger  trains, 
on  the  Eastern  Counties  line,  for  the  last 
half  year,  showed  an  average  consumption 
of  coke  under  18  lbs.  per  mile  run. 

It  was  contended  that,  hitherto,  no  advan- 
tages had  resulted  from  the  extension  of  the 
fire-box  and  the  reduction  of  the  length  of 
the  tubes ;  still  it  was  possible  that  this  inno- 
vation might,  by  directing  attention  to  the 
subject,  lead  to  important  modifications  of 
the  structure  of  locomotive  boilers,  which 
should  possess  compactness, — lightness, — 
power  of  raising  sufficient  steam,  with 
rapidity',  for  performing  the  required  work, 
strength  to  resist  the  chnnce  of  explosions, 
and  a  form  calculated  to  diminish  the  dis- 
astrous  effects  of  explosions  when  they 
occurred, — facility  of  repair,  especially  of 
the  fire-box,  which  was  the  part  most  liable 
to  deterioration,  being  most  severely  acted 
on  by  the  fire,  and  also  requiring  more  sup- 
port than  the  tubes,  the  latter  being,  at  the 
same  time,  cheaper  and  of  thinner  metal, 
whilst  by  an  extension  of  their  length,  the 
diameter  of  the  external  shell  of  the  boiler 
could  be  diminished ;  the  fire-grate  should 
not  be  larger  than  would  evaporate  the 
required  quantity  of  water  in  steam,  within 
a  given  time,  with  the  utmost  practical 
economy  of  fuel,  and  if  that  were  accom- 
plished, it  was  of  little  importance  whether 


the  evaporating  heat  was  communicated 
through  the  fire-box,  or  by  the  tube  surfiice. 
As  to  the  mid-feathers,  it  was  contended 
they  had  hitherto  only  served  to  extend  the 
dimensions  of  the  fire-box,  and  to  increase 
the  difficulties  of  maintaining  and  repair. 
ing  the  boiler ;  and  that,  up  to  the  present 
time,  the  results  of  the  experiments  upon 
the  boiler  with  enlarg^ed  fire-box  and  short- 
ened tubes,  exhibited  rather  a  retrograde 
step  than  an  onward  progressive  movement. 
In  order  to  insure  a  larger  attendance  of 
members  than  could  be  obtained  on  Easter 
Tuesday,  the  meeting  was  adjourned,  by 
special  resolution,  until  Tuesday  evening, 
April  5th,  at  8  p.m.,  when  the  discussion  on 
"  Locomotive  Boilers  "  would  be  resumed, 
and,  if  time  permitted,  a  paper  would  be 
read  "On  Locomotive  Boilers,*'  by  Mr.  J. 
Sewell. 


WILKINS'  STENO-TELEGRAPH. 

From  a  paper  before  us,  headed  as  above, 
which  is  being  extensively  circulated,  it 
seems  there  is  at  last  some  probability  that 
the  prices  hitherto  charged  for  tel^n^aphic 
messages  in  England  will  soon  have  to 
undergo  a  considerable  reduction  in  conse- 
quence of  competition.  In  America,  the 
reduction  in  the  scale  of  charges  for  tele- 
graph messages,  in  consequence  of  an  active 
competition,  has  been  very  great.  There 
are  competing  lines  on  every  important 
route  in  the  United  States,  except  to  New 
Orleans,  by  way  of  Savannah  and  Charles- 
town ;  and  the  effect  has  been  on  some 
routes  to  double,  if  not  treble  the  buaineas. 

In  1849,  when  there  were  no  competing 
lines  between  New  York  and  Boston,  the 
Morse  line  transmitted  between 200  and  SOO 
messages  per  day ;  while  the  daily  average 
now  on  the  three  lines  is  nearly  600.  The 
tariff  on  these  lines  has  been  reduced  ftmn 
50  to  20  cents,  per  10  words.  Between  New 
York  and  Philadelphia,  where  there  are  now 
three  lines,  each  of  them  does  more  business 
than  when  one  only  was  in  operation, 
although  the  original  rates  are  unchanged. 

Mr.  Wilkins,  after  more  than  eight  years* 
experience  in  the  erection  and  management  of 
telegraphs  in  this  country  and  in  the  United 
States,  has  invented,  and  obtained  protec- 
tion for  a  telegraph  of  extreme  simplicity, 
requiring  only  one  wire ;  writing  a  short- 
hand alphabet  on  paper,  not  previously 
prepared,  and  forming  characters  represent- 
ing letters,  joined  by  a  line  in  an  unvarying 
position,  which  will  prevent  the  mistakes  so 
frequently  occurring  with  telegraphs  de- 
pending upon  alphabets  of  dots,  lines,  and 
spaces ;  as  the  space-character  is  often  mis- 
taken  for  the  space  dividing  one  word  from 
the  other.    It  now  rests  with  thoae  who 
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•re  interested  in  the  cheapening  of  rates  fbr 
telegraphic  messages  to  sec  into  it ;  for  Mr. 
Wilkins  says,  "  he  is  prepared  to  show  that 
ihe  rates  here  named  for  messages  by  the 
steno-telegraph  are  ample  to  ensure  a  very 
profitable  return  for  capital  used,  the  rates 
being  Is.  for  20  words  under,  and  Is.  8d. 
for  20  words  over,  100  miles;  additional 
words  Id.  each.  Newspaper  dispatches, 
any  distance,  fd. ;  and  ld.per  word,  accord- 
ittg  to  time." 


THE  CALORIC  SHIP  "  ERICSSON." 

The  following  account  of  the  return  of 
the  *♦  Ericsson  "  to  New  York  occurs  in  the 
Times'  New  York  letter,  brought  by  the 
last  mail : — "  The  caloric  ship  *  Ericsson ' 
had  arrived  at  New  York  from  her  expe- 
rimental trip  to  Alexandria,  &c.  Her 
engine  worked  throughout  the  passage  with 
perfect  regularity,  and  the  vessel  proved 
herself  in  every  respect  seaworthy.  The 
'  Ericsson '  left  Alexandria  on  Friday  night. 
She  carried  at  no  time  more  than  7i  pounds 
pressure  to  the  square  inch,  which  is  about 
S^  leaa  than  she  is  capable  of  carrying." 


DESIGNS  ACT  EXTENSION  BILL. 
The  following  is  a  copy  of  the  Bill  to 
extend  the  Designs  Act  of  1850,  and  to 
give  protection  from  piracy  to  persons  ex- 
hibiting new  inventions  in  the  Great  Indus- 
trial Exhibition  of  1853.  It  has  now  passed 
the  House  of  Commons,  into  which  it  was 
introduced  by  Lord  Naas  and  Mr.  Napier, 
aod  will  aoon  pass  the  Lords : 

Whereas  it  is  expedient  that  such  protec 
tion  as  heieinafter  mentioned  should  be 
aflbrded  to  persons  desirous  of  exhibiting 
new  inventions  in  the  Great  Industrial  Ex- 
kibition  of  1858,  in  connection  with  the 
Royal  Dublin  Society,  to  be  held  in  Dublin : 
Be  it  therefore  enacted  by  the  Queen's  most 
ezoellent  Majesty,  by  and  with  the  advice 
and  consent  of  the  Lords  spiritual  and  tem- 

Kral,  and  Commons,  in  this  present  Par- 
ment  assembled,  and  by  the  authority  of 
the  same,  as  follows : 

I.  Any  new  invention  for  which  Letters 
Patent  might  lawfully  be  granted  may  at 
any  time  during  the  year  1853,  but  not 
afterwards,  be  publicly  exhibited  in  any 
place  previously  certified  by  the  Lords  of 
the  Conunittee  of  Privy  Council  for  Trade 
and  Foreign  Plantations  to  be  a  place  of 
exhibition  within  the  meaning  of  this  Act 
and  of  the  Designs  Act,  1850,  without  pre- 
judice to  the  validity  of  any  Letters  Patent 
tQ  be  thereafter*  daring  the  term  of  the 


provisional  registration  hereinafter  men- 
tioned, granted  for  such  invention  to  the 
true  and  first  inventor  thereof:  Provided 
always,  that  such  invention  have  previously 
to  such  public  exhibition  thereof  been 
provisionally  registered  in  manner  herein- 
after mentioned ;  and  provided  also,  that  the 
same  be  not  otherwise  publicly  exhibited  or 
used  by  or  with  the  consent  of  the  inventor 
prior  to  the  granting  of  any  such  Letters 
Patent  as  aforesaid,  except  as  hereinafter 
mentioned :  Provide4  also,  that  no  sale  or 
transfer,  or  contract  for  sale  or  transfer,  of 
the  right  to  or  benefit  of  any  invention  so 
provisionally  registered,  or  of  the  rights 
acquired  under  Uiis  Act,  or  to-  be  acquired 
under  any  Letters  Patent  to  be  granted  for 
such  invention,  shall  be  deemed  a  use  of 
such  invention ;  and  the  publication  of  any 
account  or  description  of  such  invention 
in  any  catalogue,  paper,  newspaper,  perio- 
dical, or  otherwise,  shall  not  aflTect  Uie  vali- 
dity of  any  Letters  Patent  to  be  during 
such  term  granted  as  aforesaid. 

II.  The  public  trial  or  exhibition  of  any 
such  invention  as  aforesaid  (being  an  inven- 
tion for  purposes  of  agriculture  or  horticul- 
ture), which  shall  be  certified  by  the  lords 
of  the  said  Committee  to  have  taken  place 
under  the  direction  of  the  Committee  for 
the  said  exhibition  of  1853  for  purposes 
connected  with  the  exhibition  thereof  in 
such  place  of  public  exhibition  as  aforesaid, 
whether  such  trial  or  exhibition  take  place 
before  or  after  the  passing  of  this  Act,  shall 
not  prevent  the  provisional  registration  of 
such  invention  under  this  Act,  nor  pre- 
judice or  afiect  the  validity  of  any  Letters 
Patent  to  be  granted  for  such  invention 
during  such  term  as  aforesaid. 
-  III.  Her  Majesty's  Attorney-general,  or 
such  person  or  persons  as  he  may  from 
time  to  time  appoint  to  issue  certificates 
under  this  Act,  on  being  furnished  with  a 
description  in  writing,  signed  by  or  on 
behalf  of  the  person  claiming  to  be  the  true 
and  first  inventor  within  this  realm  of  any 
new  invention  intended  to  be  exhibited  in 
such  place  of  public  exhibition  as  aforesaid, 
and  on  being  satisfied  that  such  invention 
is  proper  to  be  so  exhibited,  and  that  the 
description  in  writing  so  furnished  describes 
the  nature  of  the  said  invention  so  intended 
to  be  exhibited,  and  in  what  manner  the 
same  is  to  be  performed,  shall  give  a  certi- 
ficate  in  writing,  under  the  hand  or  hands 
of  such  Attorney-general  or  the  person  or 
persons  appointed  as  aforesaid,  for  the  pro- 
visional registration  of  such  invention. 

IV.  The  Registrar  of  Designs  acting 
under  the  Designs  Act,  1850,  upon  receiv- 
ing such  certificate,  and  being  furnished 
with  the  name  and  place  of  address  of  the 
person  b^  or  on  whose  behalf  the  registra- 
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tion  is  desired,  shall  register  such  certi- 
ficate, name,  and  place  of  address,  and  the 
invention  to  which  any  certificate  so  regis- 
tered relates,  shall  be  deemed  to  be  pro- 
visionally  registered,  and  the  registration 
thereof  shall  continue  in  force  for  the  term 
of  one  year  from  the  time  of  the  same  being 
so  registered,  and  the  registrar  shall  certify, 
under  his  hand  and  seid  that  such  inven- 
tion has  been  provisionally  registered,  and 
the  date  of  such  registration,  and  the  name 
and  place  of  address  of  the  person  by  or  on 
whose  behalf  the  registration  was  effected : 
Provided  always  that  if  any  invention  so 
provisionally  registered  be  not  actually  ex- 
hibited in  such  place  of  public  exhibition 
as  aforesaid,  or  it  the  same  invention  be  in 
use  by  others  at  the  time  of  the  said  regis- 
tration, or  if  the  person  by  or  on  whose 
behalf  the  said  registration  has  been  effected 
be  not  the  first  and  true  inventor  thereof, 
such  registration  shall  be  absolutely  void. 

V.  The  description  in  writing  of  any  in- 
vention so  provisionally  registered  shall  be 
preserved  in  such  manner  and  subject  to 
such  regulations  as  the  Attorney-general 
shall  direct;  and  any  invention  so  pro- 
visionally registered,  and  exhibited  at  such 
place  of  public  exhibition  as  aforesaid,  shall 
nave  the  words  "  provisionally  registered" 
marked  thereon  or  attached  thereto,  with 
the  date  of  the  said  registration. 

VI.    Such   provisional   registration    as 
aforesaid  shall,  during  the  term  thereof, 
confer  on  the  inventor  of  such  invention, 
with  respect    thereto,  all    the    protection 
against  piracy  and  other  benefits  which, 
by  the  Designs  Act,  1850,  are  conferred 
upon  the  proprietors  of  designs  provisionally 
registered  thereunder  with  respect  to  such 
designs ;  and  so  long  as  such  provisional 
registration  continues  in  force,  the  penalties 
and  provisions  of  the  Designs  Act,  1842,  for 
preventing  the  piracy  of  designs  shall  ex^ 
tend  to  the  acts,  matters,  and  Uiings  herein- 
after mentioned,  as  fully  and  efiectually  as 
if  those  penalties  and  provisions  had  been 
re-enacted  in  this  Act,  and  expressly  ex- 
tended to  such  acts,  matters,  and  things ; 
that  is  to  say,  to  the  making,  using,  exer- 
cising, or  vending  the  invention  so  pro- 
visionally registered,  to  the  practising  the 
same,  or  any  part  thereof,  to  the  counterfeit- 
ing, imitating,  or  resembling  the  same,  to 
the  making  additions  thereto  or  substrao- 
tion  from  Uie  same,  without  the  consent  in 
writing  of  the  person  by  or  on  whose  behalf 
the    said   invention   was    so  provisionally 
originally  registered. 

YII.  All  Letters  Patent  to  be  daring  the 
term  of  any  such  provisional  registrati<Hi 
granted  in  respect  of  any  invention  so  pro- 
visionally registered  shall,  notwithstanoing 
the  registration  thereof,  and  notwithstand- 


ing the  exhibition  thereof  in  snch  place  of 
piu>lio  exhibition  or  otherwise  as  aforesaid, 
be  of  the  same  validity  as  if  such  invention 
had  not  been  so  registered  or  exhibited  { 
and  it  shall  be  lawful  for  the  Lord  High 
Chancellor,  if  he  think  fit,  on  the  grant  of 
any  Letters  Patent  to  any  inventor  in  respect 
of  any  invention   provisionally  registered 
under  tMs  Act,  to  cause  such  Letters  Patent 
to  be  sealed  as  of  the  day  of  such  provi- 
sional registration,  and  to  bear  date  the  day 
of  such  provisional  registration,  the  Act  of 
the  eighteenth  year  of  King  Henry  VI.,  or 
any  other  Act  notwithstanding. 

VIII.  Notwithstanding  anything  con- 
tained in  the  Designs  Act,  1850,  and  the 
two  Acts  therein  referred  to,  and  called  the 
Designs  Act,  1842,  and  the  Designs  Act, 
1843,  the  protection  Intended  to  be  by  those 
Acts  extended  to  the  proprietors  of  new  and 
original  designs  shall  be  extended  to  the 
proprietors  of  all  new  and  original  designs 
which  shall  be  provisionally  registered  and 
exhibited  in  such  place  of  public  exhibition 
as  aforesaid,  notwithstanding  that  such  de- 
signs may  have  been  previously  published 
or  applied  elsewhere  than  'in  ibe  United 
Kingdom  of  Great  Britain  and  Ireland ; 
Provided  that  such  design,  or  any  article  to 
which  the  same  has  been  applied,  have  not 
been  publicly  sold  or  exposed  fbr  sale  pre- 
viously to  such  exhibition  thereof  as  a&re- 
said. 

IX.  All  the  provisions  of  the  Designs 
Act,  1850,  and  the  provisions  incorporated 
therewith,  relating  or  applicable  to  the  de- 
signs  to  be  provisionally  registefed  there- 
under,  or  to  the  proprietors  of  such  designs, 
except  the  provision  for  extending  the  term 
of  any  such  provisional  registration,  shall, 
so  far  as  the  same  are  not  repugnant  to  or 
inconsistent  with  the  provisions  of  this  Act, 
apply  to  the  inventions  to  be  provisionally 
registered  under  this  Act,  and  to  the  invent- 
ors thereof;  and  the  said  Designs  Act  and 
this  Act  shall  be  construed  together  as 
One  Act. 

X.  This  Act  may  be  cited  aa  "  The  Pro- 
tection of  Inventions  Act,  1858." 


POLYTECHNIC  INSTITUTION- 

With  the  very  praiseworthy  intention  of 

turning  the  Easter  holidays  to  profitable 

account  in  an  educational  point  of  view, 

the  Directors  of  the  Polytechnic  Inititn- 

tion  have  prepared  a  highly  instrnctive  and 

interesting  series  of  illustrated  lectures  in 

some  of  the  most  attractive  branekee  of 
experimental  philosophy  i  and  it  it  gretify- 
uBg  to  observe  that  these  h*fe  bMOittlended 
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by  Tery  large  numben  of  the  holiday  folks. 
During  the  past  week,  this  great  school  of 
the  sciences  has  consequendy  pursued  its 
work  of  instruction  with  a  degree  of  vigour 
and  success  extremely  pleasing  to  those 
who  are  favourable  to  intellectual  cultiva- 
tion,  and  creditable  alike  to  the  Institution 
itself,  as  an  intellectual  centre,  and  the  gen- 
tlemen who  so  ably  discharge  in  its  spa- 
dous  theatres  the  important  functions  of 
popular  professors. 

Mr.  J.  H.  Pepper's  lectures  "  On  Ancient 
and  Modern  Chemists,"  have  attracted 
considerable  notice,  and  excited  a  corre- 
sponding degree  of  interest.  Those  who 
have  had  any  experience  of  the  effective 
manner  in  which  this  gentleman  develops 
the  most  recondite  principles  of  science, 
and  their  application  to  the  great  })roce8seB 
of  art  and  manufacture  which  we  witness  in 
constant  action  around  us,  will  be  able  to 
form  an  estimate  of  the  impression  which 
in  these  lectures  he  was  able  to  make  on 
the  minds  of  his  auditory.  The  subject 
was  judiciously  chosen  to  exhibit  the  gradual 
progress  of  the  science  of  chemistry,  from 
the  rude  and  mystified  processes  of  the 
alchemists  in  which  it  took  its  birth,  down 
to  the  broad  daylight  of  our  own  philosophy. 
In  his  hands,  the  exposition  of  this  compre- 
hensive subject  was  a  pleasiug  and  popular 
essay,  highly  instructive  in  its  immediate 
objects,  and  also  in  its  collateral  historical 
associations.  His  illustrations,  too,  were 
numeiQua,  and  all  of  them  well  chosen  with 
reference  to  the  points  under  consideiation, 
as  he  reached  them  successively. 

Dr.  Bachoffiier's  lectures  "  On  the  Me- 
chanical  Properties  of  Aeriform  Bodies" 
were  also  productive  of  much  jnstruction 
and  intereat ;  the  relation  of  the  principles 
expounded  to  various  arts  and  sciences  being 
fully  and  successfully  shown.  In  addition 
to  these  points  of  high  scientific  interest, 
Mr.  Crispe  has  been  continuing  his  lectures 
on  the  principle  of  construction  involved 
in  the  caloric  engine  of  the  Erie$son,  a  sub- 
ject Uie  explanation  of  which  was  followed 
with  deep  attention  by  his  numerous  hearers. 

We  may  observe,  in  conclusion,  that  the 
merits  of  the  Polytechnic  Institution,  as  a 
depository  of  the  works  of  science  and  of 
art,  are  being  well  maintained  by  the  intel- 
ligence and  enterprise  of  its  Directors,  who 
appear  to  spare  neither  expense  nor  pains 
to  add  to  their  great  store  of  scientific  ob- 
jects. A  large  photographic  school  is  in 
course  of  organization,  among  other  mat- 
ters, and  the  optical  and  other  popular  ex- 
hibitions constantly  going  forward  are  being 
added  to  and  increased  in  their  efficiency. 
In  a  short  time  we  hope  to  be  able  to  give 
oar  readers  a  detailed  account  pf  ^me  of 
theee  gre^  aUen^tioos,  and,  In  the  moaa- 


while,  it  affords  us  real  satisfaction  to  know 
that  the  educational  influence  of  this  noble 
Institution  is  extending  itself  to  all  classes 
of  society,  and  very  much  encouraging  the 
study  of  natural  philosophy,  which  this 
country  is  now  making  such  vigorous  and 
such  meritorious  endeavours  to  promote. 


TU£  GREAT  GLOBE,  LEICESTER. 
SQUARE. 

By  successive  additions  to  the  original 
scope  of  the  objects  contemplated  by  Mr. 
Wyld  in  this  noble  structure,  it  has  now 
become  a  great  geographical  museum,  and 
a  centre  of  geographical  knowledge  wor- 
thy, by  the  vast  extent  of  its  appliances,  of 
the  elevated  position  which  this  country 
holds  in  the  scale  of  nations.  The  great 
concave  globe  of  60  feet  diameter,  upon  the 
surface  of  which  the  physical  aspect  of  e^ery 
land  has  been  modelled  with  an  accuracy 
that  has  cost  an  infinite  amount  of  research 
into  all  the  authorities,  and  an  extreme, 
refinement  of  processes  in  the  representa- 
tion of  the  several  sections  according  to 
scale — the  great  globe  now  forms  only 
a  portion — though  certainly  a  grand  and 
beautiful  one — of  the  lofty  purposes  of 
science  which  are  administered  to  in  this 
remarkable  building.  Of  this  we  have 
recently  had  some  important  proofii,  which 
have  been  recognised  with  much  gratifica- 
tion by  our  scientific  communities.  The 
great  project  of  the  Darien  Ship  Canal, 
upon  which  such  momentous  commercial 
operations  depend,  has  here  received  an 
illustration  which  could  not  otherwise  be 
afforded,  and  the  physical  phenomena  of  our 
planet  are  most  successfully  made  apparent 
for  instruction  and  study.  As  a  great 
theatre,  indeed,  for  the  study  of  geopraphy 
in  all  its  aspects,  and  of  its  numerous  col- 
lateral sciences,  with  their  infinitely  varied 
application  in  the  arts  of  life,  this  estiu 
blishment  must  be  regarded  as  an  invalu- 
able acquisition  to  the  progress  of  science. 
The  entire  range  of  these  subjects  is  here 
developed  in  globes,  maps,  and  books, 
which  Mr.  Wyld's  ardent  devotion  to  them, 
and  the  facilities  afforded  by  his  professional 
occupations  have  enabled  him  to  produce 
and  collect.  Around  the  lower  part  of  the 
exterior  of  the  globe  is  a  spacious  corridor, 
with  rich  arabesque  decorations,  literally 
filled  with  books,  maps,  charts,  surveys, 
and  duplicate  casts  of  the  various  portions 
of  the  great  concave  model.  Several  rooms 
open  out  of  this  corridor,  which  are  devoted 
to  peculiar  subjeots  of  illustration.  In  one 
of  them  is  a  segment  of  the  north  portion 
of  a  globe  of  about  12  feet  diameter,  eon. 
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taining  the  north  pole,  and  the  50th  parallel 
of  north  latitude.  This  is  an  exceedingly 
beautiful  model,  conveying  at  a  glance  an 
accurate  knowledge  of  the  Polar  Sea,  and 
the  region  in  which  the  unfortunate  Sir 
John  Franklin  conducted  his  explorations. 
Models  on  a  large  scale,  of  particular  tracts 
of  land — one  of  Darien  among  the  rest — 
to  which  attention  is  now  directed — are  also 
exhibited  here,  for  illustration  and  study. 
A  very  fine  collection  of  minerals,  arranged 
according  to  their  geological  genera  and 
classes,  forms  part  of  this  enormous  and 
valuable  repository,  and  will  be  enriched 
by  an  extensive  collection  of  specimens  of 
gold  and  gold  ores,  of  which  Mr.  Wyld  has 
already  some  very  valuable  o-  es  in  his 
possession.  He  has  also  commenced  a  col- 
lection of  costumes  towards  an  ethnological 
museum,  of  which  he  has  already  purchased 
1,200,  and  means  to  purchase  examples  of 
the  entire  range,  extending  throughout  the 
world,  it  is  supposed,  to  17,000  varieties. 
An  extremely  valuable  collection  of  the 
maps  published  in  all  countries,  from  the 
most  ancient  times,  is  arranged  in  drawers 
and  book-cases,  according  to  a  simple  dis- 
tribution of  countries  around  the  exterior 
of  the  globe,  readily  accessible  for  re- 
ference. 

The  model  itself  has  recently  undergone 
a  minute  revision  in  certain  regions,  and  a 
few  additions  have  been  made  to  it,  bring, 
ing  its  character  for  recentness  to  the  level 
of  our  present  state  of  geographical  know- 
ledge,  as  improved  by  the  last  surveys. 
This  important  work  has  been  effected  with 
a  reference  to  the  last  Admiralty  surveys, 
and  upwards  of  400  charts  collected  from 
the  most  celebrated  libraries  and  museums 
of  Europe.  Thus  this  great  work  repre- 
sents, with  critical  accuracy,  the  actual 
configuration  of  the  surface  of  our  planet, 
as  ascertained  firom  a  minute  comparison  of 
the  best  authorities.  Of  the  vast  labour  of 
such  an  undertaking,  and  of  the  great  diffi- 
culties  of  constructing  a  concave  globe  of 
sixty  feet  in  diameter,  it  is  unnecessary  that 
we  should  now  speak ;  but  we  may  observe 
in  passing,  that  a  very  large  number  of  the 
most  prominent  altitudes  have  been  tested 
by  means  of  the  photometric  process.  When 
it  is  considered  that  the  surface  of  the  land 
on  this  globe,  upon  which  the  work  of  the 
modeller  and  of  the  geographer  has  been 
expended,  amounts,  in  round  numbers,  to 
4,000  square  feet,  and  that  the  general  work 
up  to  this  time  has  involved  an  outlay  of 
45,000^.,  our  readers  will  probably  form  a 
high  estimate  of  the  superior  merits  of  this 
beautiful  object  in  a  scientific  point  of  view. 
The  globe  has  recently  undergone  re-colour- 
ing (not  yet  completed,)  which,  besides 
exhibiting  the  geographical  features  of  the 


surface, — such  as  continents,  oceans,  rivers, 
mountain-chains,  islands,  lakes,  &c. — has 
been  happily  made  to  embrace  a  new  and 
important  feature.  The  colouring  has  been 
so  managed  as  to  indicate  the  range  of  vege- 
tation, and,  in  some  instances,  the  classes 
of  vegetation  which  prevail,  thus  rendering 
the  globe  subservient  to  some  of  the  pur- 
poses  for  which  physical  atlases  are  usually 
published.  Glancing  at  the  variegated  sur- 
face thus  produced,  and  of  which,  being 
concave,  the  eye  is  enabled  to  embrace  at 
once  a  vast  extent,  we  have  before  us  a  cor- 
rect picture  of  the  general  character  of  the 
scenery  and  of  the  vegetation  in  each 
country.  The  impression  on  the  mind 
which  this  combination  of  circumstances 
produces  is  deep  and  lasting,  and  cannot 
fail  of  proving  eminently  beneficial  in  in- 
culcating a  taste  for  the  study. 

Among  other  subjects  of  illustration  col- 
lected here,  are  models  of  a  few  districts  in 
which  engineering  operations  are  going  for- 
ward,  or  are  contemplated.  The  metro, 
polis,  on  a  large  scale,  is  one  element  in 
this  series.  A  very  large  model  of  the 
surface  and  thoroughfares  of  the  metropolis 
has  been  completed,  which  is  eminently 
useful  in  its  illustration  of  the  subject  of 
drainage,  and  that,  also,  of  the  character  for 
salubrity  of  each  portion  of  the  town  and 
its  neighbourhood.  Mr.  Wyld  contemplates 
exhibiting  on  this  model  the  geological 
nature  of  the  soil  in  each  part,  which  will 
still  further  improve  its  value ;  and  he  is 
about  to  make  great  numbers  of  these 
models  in  papier  mache  for  publication. 
They  will  be  framed,  and  form  very  im- 
portant aids  for  instruction  and  study. 

In  the  present  state  of  the  sciences,  we 
consider  that  Mr.  Wyld  has  done  immense 
service  in  giving  to  that  of  physical  geo- 
graphy so  great  a  public  prominence,  and 
in  providing  so  many  and  such  valuable 
facilities  for  its  study.  For  this  reason  we 
have  felt  a  pleasure  in  calling  attention  to 
these  new  features  of  the  world-wide  famous 
establishment  in  Leicester-square  ;  and  we 
have  only  to  add  our  hope  that  the  great 
enterprise  of  that  gentleman,  and  his  earnest 
desire  to  promote  the  study  of  science  by 
the  initiated,  and  the  spread  of  instruction 
among  the  young,  may  meet  with  the  sub- 
stantial  and  honourable  reward  which  they 
deserve. 


NEW  DESCRIPTION  OF  STEAMER. 

On  Wednesday  a  new  description  of 
steamer,  called  "The  Rotatory,"  com- 
menced to  ply  on  the  Clyde,  between  Qlas- 
gow  and  Dumbarton.  The  peculiarity  of 
er  construction  lies  in  her  compactness, 
her  paddles  being  much  lower  than  the  bul- 
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warks ;  and  as  her  engine  is  on  the  rotatory 
principle,  it  likewise  occupies  very  little 
space.  The  inventor,  Mr.  David  Napier, 
thus  describes  her : — "  The  advantages  these 
engines  have  over  others  are  that  they  are 
more  compact,  consume  about  one-fourth 
less  fuel,  and  require  no  engineer;  the 
steersman,  by  a  peculiar  valve,  moves  the 
vessel  ahead  or  astern,  without  communi- 
cating with  any  one.  The  furnace-bars 
contain  water,  consequently  the  hot  ashes, 
which  are  destructive  to  the  common  fur- 
nace-bar, in  this  case  tend  to  the  produc- 
tion of  steam.  There  is  also  a  simple  ap- 
plication  of  the  fan  to  assist  combustion. 
Such  steamers  would  be  invaluable  on 
crowded  rivers  like  the  Thames  or  Clyde,  as 
running  down  could  scarcely  ever  happen, 
the  steersman  standing  before  the  funnel, 
and  there  being  no  paddle-boxes  to  inter- 
rupt his  view,  he  sees  every  object  ahead, 
and  can  stop  or  reverse  the  engines  in  an 
instant,  without  leaving  the  wheel,  or  ap- 
plying to  any  second  party."  —  Gkugow 
Courier. 


FORDER'S  PATENT  RAILWAY 
FENDER. 

We  copied  from  Arit*s  Gaxetie,  into  our 
Magazine  of  the  ISth  November  last,  a 
description  of  this  invention,  and  of  its 
success  when  applied  to  model  carriages 
upon  a  small  rail.  We  have  been  informed 
by  the  patentee,  Mr.  Forder,  that  the  merits 
of  the  invention  were  tested  upon  a  large 
scale  on  the  14th  ult,  in  the  presence  of  a 
few  friends,  and  about  fifty  other  observers. 

Having  obtained  leave  from  the  manager 
of  the  CI  ay. cross  colliery  to  run  a  coal- 
truck  down  a  railway  incline  of  1  in  18, 
against  another  truck,  with  the  understand, 
ing  that  he  should  pay  for  all  damages  con- 
sequent upon  the  experiment,  and  lOl,  for 
each  carriage  broken,  the  patentee  had 
two  fenders  made,  one  for  each  carriage, 
which  were  respectively  fastened  upon  the 
cross  beam  of  the  frames.  One  of  them 
was  loaded,  and,  including  the  wagon, 
weighed  3  tons  3  cwt  This  was  drawn  up 
the  incline  760  feet ;  the  other  was  placed 
at  the  bottom  of  the  incline,  and  blocks 
were  placed  across  the  rails  against  the 
wheels  to  make  it  firm.  The  wagons  were 
old*  and  had  not  been  in  use  for  some  time, 
and  were  by  no  means  strong.  They  were 
north-country  wagons,  and  the  gauge  of  the 
rail  was  rather  too  wide  for  the  wheels,  so 
that  in  moving  them  to  their  stations  they 
repeatedly  got  off.  The  bottom  wagon 
weighed,  including  the  load,  between  4  and 
5  tons.  At  a  given  signal,  the  wagon  at 
the  top  of  the  incline  was  let  go,  and  with 


gradually-accelerated  speed  ran  down  the 
incline  against  the  bottom  wagon, — having 
attained  at  the  moment  of  collision  a  speed 
of  from  20  to  30  miles  an  hour,  according 
to  calculation.  The  moving-carriage  fender 
struck  the  other,  and  both  were  driven 
right  home,  without  comparative  injury  to 
the  wagons ;  the  latter  were  driven  off  the 
rails  a  few  yards  distance.  The  fenders 
were  made  for  the  wagons^  and  not  of  a 
shape  or  size  proposed  for  passenger  or 
other  carriages.  They  were  respectively 
2  feet  4  inches  long  by  10  inches  broad, 
and  had  each  27  apertures  and  strikers. 
Over  each  aperture  were  fixed  three  pieces 
of  steel-plate,  3  inches  by  1^.  Two  of  them 
were  18  wire  gauge,  and  the  other  -fkihs  of 
an  inch  thick  ;  the  apertures  were  2  inches 
square.  The  whole  of  the  plates,  that  is, 
54  of  the  ^th  thickness  and  108  of  the 
13  wire  gauge,  were  driven  through  the 
apertures,  some  bent  1  inch,  and  others 
broken. 

The.  calculated  resisting  power  of  the 
fenders  was  2  tons,  travellmg  20  miles  an 
hour ;  but  the  moving  wagon  was  loaded 
with  another  ton,  to  prevent  its  getting  off 
the  rail ;  and  accordingly  the  collision  was 
greater  than  the  resisting  power,  and  the 
surplus  blow  was  received  by  the  wagons, 
causing  them  to  move  off  the  rail.  This 
experiment  clearly  showed  the  principle  of 
this  invention  to  be  correct,  and  that  fen- 
ders of  this  description  may  be  made 
of  sufilcient  resisting  power  for  any  weight 
and  speed,  so  as  to  absorb  the  injurious 
effects  of  any  collision. 

The  fenders  are  nOt  intended  to  prevent 
collisions,  but  to  render  them  harmless,  and 
thus  save  life  and  prevent  injury  to  passen- 
gers and  carriages. 


An  Ekmentary  Course  qf  Mathemaiict,  pre^ 
pared  for  the  Use  qf  the  Royal  Military 
Academy  {tyoolwieh),  by  Order  qf  the 
Master-'General  and  Board  of  Ordnance, 
By  John  F.  Heather,  Esq.,  M.A, 
John  Weale. 

The  necessity  now  so  deeply  felt,  and  so 
strenuously  insisted  upon,  of  extending  the 
study  of  the  arts  of  construction  with  re- 
ference to  the  principles  of  science  upon 
which  their  successful  practice  proceeds, 
will  insure  a  cordial  welcome  to  the  ad- 
mirable volume  before  us.  Comprehending 
in  its  ample  scope  the  entire  range  of  these 
principles,  exhibiting  in  an  eminently  ele- 
gant manner  their  mathematital  applica- 
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tion  to  produce  the  best  practical  reaults, 
and  illustratiDg  each  analytical  process  by 
a  very  extensive  collection  of  interesting 
examples)  a  large  proportion  of  which  have 
here  met  our  eye  for  the  first  time,  the 
author  has  done  an  inestimably  valuable 
service  to  the  cultivation  of  this  portion  of 
the  exact  sciences, — probably  the  most  im- 
portant in  their  influence  on  the  economy 
of  life. 

That  the  study  of  natural  philosophy  in 
England  has  not  been  prosecuted  to  an  ex- 
tent commensurate  with  the  magnitude  of 
her  mechanical  and  engineering  works,  and 
the  fair  prospect  of  their  vigorous  develop- 
ment is  a  circumstance  which  has  been  long 
known  to  those  who  have  had  opportunities 
of  witnessing  the  extremely  limited  opera- 
tion of  our  academical   systems,   for  the 
adequate  education  of  the  engineering  com- 
'  munity.      It    remained,  however,  for  the 
great  international  comparison  which  oc- 
curred in  the  year  1851,  to  show  us  how 
little  care  we  had  taken,  up  to  that  eventful 
period,  to  promote  the  studies  necessary  to 
their  professions.      Whether  this  neglect 
was  attributable  to  the  circumstance  of  this 
important  branch  of  education  having  been 
almost  entirely  left  to  individual  or  local 
exertion,   or  to  a  reliance  upon  the  vast 
resources  of  our  country,  which,  to  a  great 
extent,  superseded  the  necessity  for  their 
scientific  economy,  the  conclusion  has  been 
unwillingly  recognized,  that,  as  a  general 
rule,  our  mechanical  works  have  evidenced 
a  lamentable  disregard  of  mechanical  prin- 
ciples.   This  want  of  a  philosophical  dis- 
position of  parts    has    been    noticed    by 
several  writers  on  the  various  sections  of 
the  Exhibition,  particularly  by  Professor 
Moseley  on  the  hydraulic  machinery ;  and, 
considering  the  high  character  of  machine- 
making  in  England,  it  is  only  this  cause  by 
which  we  can  explain  the  surprise  of  our 
manufacturers  at  finding  themselves  ap- 
proached, and  sometimes  even  surpassed,  m 
what  they  had  come  to  regard  themselves  as 
the  possessors  of  an  hereditary  superiority. 
In  nis  "Lectures  on  the  Results  of  the 
Great  Exhibition,"  Dr.  Lyon  Playfair  has 
developed  this  subject  with  a  clearness  that 
leaves  us  no  retreat  iVom  this  view  of  it, 
were  it  not  otherwise  evident.     Our  eyes 
having  been  thus  opened,  however,  to  our 
deficiency  in  fundamental  studies,  we  have 
not  been  slow  to  organize  means  for  their 
extensive  cultivation.    During  the  interval 
that  has    since  elapsed,  the   Government 
have  taken  the  initiative  in  this  great  work, 
by  establishing  schools  having  in  view  the 
improvement  of  the  great  industrial  arts. 
The  re-organization  of  our  schools  of  de- 
sign and  of  ornamental  art,  the  school  of 
mines  and  of  applied  science,  the  school  of 


practical  geology,  the  schools  of  engineer- 
ing and  of  agriculture,  and  others  that  might 
be  mentioned,  are  the  results  of  the  con- 
viction which  has  thus  forced  itself  upon 
the  minds  of  the  observant. 

The  part  which  the  Government  has  taken 
in  this  great  intellectual  movement  is  the 
more  creditable  on  account  of  the  peculiar 
embarrassments  which  surround  the  gene- 
ral  question  of  education,  and  the    new 
stimulus  it  has  given  to  practical  studies  in 
the  great  national  seminaries  under  its  own 
control.    The   "Course  of  Mathematic&y" 
written  by  Mr.  Heather  for  the  Royal  MiH- 
tary  Academy  at  Woolwich,  is,  as  its  title- 
page  sufficiehtly  indicate8,a  highly  gratifying 
illustration  of  this  circumstance,  which  we 
feel  a  peculiar  pleasure  in  calling  attention 
to.    A  glance  at  its  pages  will  serve  to 
show  that  the  study  of  the  mathematics  in 
their  application  to  the  military  art,  which 
might  nave  been  supposed  to  be  its  main 
object,  has  received  no  undue  prominence, 
but  has  been  kept  in  subordination  to  the 
general  development  of  subjects  embraced 
by  the  principles  of  mechanics,  hydrostatics, 
hydrodynamics,  and  pneumatics.     A   step 
so  admirably  devised  by  the  Board  of  Ord- 
nance for  encouraging  the  accurate  study 
of  every  class  of  work  depending  upon  these 
branches  of  physical  science,  has  received 
full  effect  firom  the  perfect  manner  in  which 
they  have  been  treated  by  the  author.     As 
in  other  treatises  having  a  similar  object  in 
view,  he  presupposes  a  competent  knowledge 
of  analytical  operations, — ^those  of  algebra, 
trigonometry  and  the  differential  and  inte- 
gral calculus ;  but  upon  that  basis  he  may 
be  said  to  have  constructed  a  mode  of  deve- 
loping the    subject    which    mathematical 
readers  will  be  certain  to  appreciate,  and 
which  recommends  itself  by  a  remarkable 
degree  of  originality ;  a  profusion  of  ex- 
amples suggested  by  a  close  observation  of 
cases  occurring  in  various  mechanical  oc- 
cupations, besides  those  which  belong  more 
strictly  speaking    to    natural  philosophy; 
and  lastly,  by  the  great  practical  utility  of 
the  rules  investigated,  and  tables  furnished, 
for  an  immense  varied  of  purposes. 

The  statical  portion  of  tne  subject  is  di- 
vided into  two  portions ;  the  first  treating 
of  the  general  theory,  which  it  explains 
much  more  in  detail  than  the  University 
text-books,  which  assume  the  assistance 
of  a  tutor.  In  the  second  part  are  deve- 
loped  the  principal  of  the  causes  which 
vidate  in  most  instances  the  deductions  of 
theory.  The  laws  of  friction,  the  resistance 
to  rolling,  the  stifihess  of  ropes  and  chains, 
the  strength  of  materials,  and  the  princi- 
pies  of  construction,  with  their  application 
to  roofs,  arches,  suspension-bridges  and 
revetments,  are  severally  investigated  in  m 
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pUin  and  elegant  manner,  every  way  luited 
to  the  requirements  of  actual  practice.    On 
tlie  dynamical    portion  of  his  work    the 
author  appears  to  hare  bestowed  consider, 
able  pains,  and  the  result  of  his  labours 
has  been  to  plaee  that  more  subtle  branch 
of  mechanical  science  equally  within  the 
reach  of  the  student,  which  is  an  object 
of  considerable  importance.    His  inyesti. 
gation  of  the  differential  equations  of  ve- 
loeity  and  force,  will  be  read  in  partiou. 
lar  with  great  interest.    The  famous  prin- 
ciple   of    D'Alembert,   is    minutely  ex- 
plained and  stated  in  its  various  forms, 
aooompaaied  by  such  illustrations  as  will 
render  easy  its  application  to  any  system 
of  matter  in  motion.  Ali  the  great  subjects 
of  dynamical  analysis  —  osoillation,    the 
various  centres,  the  principles  of  the  eon. 
serration  of  the  oit  vim,  and  of  ihe  motion 
'  of  the  centre  of  gravity,  the  principle  of 
least  action,  and  the  units  of  work  accom- 
plished in  f  arious  combinations  of  human 
and    animal    labour,  —  all    these    receive 
minute  attention,  are  illustrated  by  nume- 
rous  examples  which  are  worked,  or    of 
which  the  answers  are  given,  and  are  ac- 
companied by  tables  on  the  authority  of 
Desaguliers,  Barlow,  Ponoelet,  and  other 
eminent  men. 

The  hydrostatics  and  hydrodynamics  are 
treated  equally  in  detail,  while  the  solutions 
of  the  ordinary  philosophical  problems  oc- 
curring in  these  sciences  is  effected  in  a 
manner  far  more  simple  than  that  of  Miller, 
Moaeley,  and  some  other  writers.  A  col- 
lection of  no  fewer  than  150  problems 
oooclodes  the  book,  a  large  proportion  of 
which  are  new,  and  which  exercise  the 
student  in  the  combined  application  of  all 
the  processes.  For  facilities  of  study,  in  short, 
this  coarse  combines,  in  an  eminent  degree, 
the  advantages  in  point  of  sufficiency  and 
clearness  of  explanation  which  distinguish 
the  works  of  Boucharlat,  Biot,  Poisson, 
and  other  French  mathematicians  of  note, 
with  those  of  our  own  school  in  the  num- 
ber, excellence,  and  originality,  of  its  ex- 
amples,  the  study  of  wluch  alone  can  give 
to  the  student  the  complete  command  of 
this  powerful  analytical  engine,  so  essential 
t9  the  maintenance  of  our  ascendancy  in 
the  arte. 

It  only  remains  for  us  to  say,  after  a 
mhinte  investigation  of  these  characteris- 
tics of  M.  Heather's  work,  that  he  has  given 
a  strong  impulse  to  the  cultivation  of  tins 
grand  science,  and  has  employed  with  great 
effect  the  experience  he  has  acquired  as  a 
master  in  the  Royal  Military  Academy, 
to  inculcate  a  love  for  it,  and  to  render  its 
aequisition  immediately  available  for  prac 
tical  purposes  of  the  highest  order  of  public 


luduttriai  Instruction  in  England,  A  Report 
made  to  the  Belgian  Oovemment.  By  the 
Chevalier  de  Cocquiel.  (Translated 
into  English  by  Peter  Berlyn.)  Chapman 
and  Hall. 

The  great  question  of  national  educa- 
tion has  of  late  years  forced  itself  univer. 
sally  upon  public  attention ;  and,  like  other 
questions  which  ariae  from  the  natural  pro- 
gress of  things,  must  continue  to  occupy 
that  attention  until  its  requirements  are 
fully  understood,  recognised,  and  provided 
for.  On  reviewing  the  general  state  of  the 
question,  the  first  consideration  which  sug- 
gesls  itself  to  us  is,  what  are  the  extent  and 
nature  of  our  deficiencies  7  And  we  think 
this  consideration  involves  by  far  the 
greatest  difficulty  incidental  to  the  subject. 
We  find  opposed  to  it  a  pretty  general  igno« 

ranee  of  the  true  state  of  other  populations 
and  governments,  and  by  no  means  a  clear 
view  of  our  own,  in  relation  to  this  import- 
ant  matter;  while  the  endless  disputes  as 
to  what  ought,  and  what  ought  .not  to  con- 
stitute national  education,  threaten  not  only 
to  paralyse  all  practical  meaaures  if  pro- 
pounded, but  what  is  worse,  at  the  outset, 
to  preclude  all  rational  and  unnrejudiced 
inquiry,  upon  which,  and  upon  wnich  only, 
can  any  general  and  comprehensive  sys- 
tem be  soundly  based. 

The  B«port  now  before  us,  seems,  there- 
fore, to  make  a  very  opportune  appearance. 
It  deals,  it  is  true,  with  but  a  partof  a  great 
whole,  but  that  part  is  a  most  important 
one,  and  in  an  industrious  community,  such 
as  ours,  more  readily  appreciable  than  any 
other  portion  of  the  subject  i  and  we  are  of 
opinion  that  Mr.  Berlyn  has  done  a  most 
essential  service  in  presenting,  in  an  Eng- 
lish garb,  the  candid  opinions  of  so  pro- 
found and  efiicient  an  observer  as  M.  de 
Cocquiel,  to  the  parties  the  most  interested, 
— ^the  British  public. 

We  have  read  the  Report  with  much 
pleasure,  and  have  risen  from  the  perusal 
certainly  much  instructed.  It  contains 
more  than  enough  of  eulogy  to  gratify  our 
national  pride,  while  it  is  not  at  all  sparing 
of  its  strictures  wherever  the  state  of  things 
requires  them.  As  the  Report  was  origi. 
nally  written  for  the  use  of  the  Belgian 
government,  without  any  view  to  publication 
in  this  country,  it  may  be  taken  for  granted 
that  it  is  in  all  respects  a  fair  and  candid 
statement  of  the  author's  opinions,  and  as  far 
as  we  are  able  to  judge,  he  has  availed  him- 
self  to  the  utmost  of  the  various  sources  of 
information  which  perhaps  in  this  country 


276       SPECmOATZONS  of  ENOtlBH  PATENTS  ENEOtLED  DUEINa  THE  WEEK. 


are  more  at  the  command  of  the  foreign 
inquirer  than  in  almost  any  other.  There 
ia  scarcely  any  one  of  our  great  branches  of 
manufacturing  industry,  the  org«inization 
of  which  might  not  be  immensely  benefited 
by  giving  practical  effect  to  the  opinions 
and  considerations  here  submitted.  The 
reader  will  find  many  facts  collected,  some 
of  which  have  not  been  insisted  upon  with 
much  stress,  but  of  which  the  author  of  the 
Report  has  had  opportunities  of  understand, 
ing  the  importance  in  his  own  country. 
His  conclusions  are  eminently  practicd, 
and  a  philosophical  tone  of  reflection  per- 
vades the  book,  which  necessarily  imparts 
to  it  the  character  of  a  high  authority  upon 
this  Important  question. 

We  have  only  to  add,  in  conclusion,  that 
the  work  of  translation  has  been  accom- 
plished at  once  with  great  elegance  and 
precision  of  effect.  Largely  acquainted 
himself  with  very  many  important  sections 
of  the  industrial  communities  of  this,  and 
of  certain  continental  countries,  the  task 
could  not  have  been  assigned  to  better  hands 
than  to  those  of  Mr.  Berlyn,  or  have  been 
discharged  in  a  manner  more  worthy  of  its 
public  importance.  Its  value  for  all  prac- 
tical purposes  has  been  greatly  enhanced  by 
the  notes  which  he  has  occasionally  added  ; 
and  those  who  are  acquainted  with  the 
great  merits  of  his  "  Popular  Narrative  of 
the  Great  Exhibition,"  will  be  ready  to  do 
justice  to  their  practical  utility. 


The  Stfdenkam  Sundo!/  ;  Us  Good  Promise, 
and  why  so  Needful.  By  J.  Dacres 
Devlin,  a  Shoemaker.  Saunders  and 
Stanford. 

This  is  a  little  brochttre  of  humble  pre- 
tensions but  considerable  merit,  in  vhich 
the   author  successfully  puts  forward   the 

feelings  of  intelligent  working  men  on  the 
Sydenham  Palace  Sunday  que&tion,  with 
which  he  is  well  known  to  have  ample 
opportunities  of  being  acquainted,  and  ex- 
amines deferentially,  but  candidly,  the  pro- 
positions which  have  been  made  to  compro- 
mise antagonistic  exertions.  Having  already 
expressed  our  strong  and  unalterable  desire 
that  the  working  man  should  be  able  to  in- 
struct  himself  on  the  Sunday  in  this  great 
school  of  Nature  and  of  Art,  as  well  as 
recreate  his  physical  frame  by  relaxing  from 
toil,  it  is  almost  superfluous  for  us  to  com- 
mend Mr.  Devlin's  pamphlet  to  considera- 
tion. It  will  serve  admirably  to  direct  tbe 
thoughts  of  the  working-classes  fairly  and 
freely  to  all  the  great  bearings  of  the  ques- 
tion ;  and  men  of  higher  callings  may  profit 


something  by  its  perusal.  The  prodnction 
is  highly  creditable  to  a  man  in  his  position  ; 
and  while  we  hope  it  may  exert  a  beneficial 
influence  on  the  settlement  of  the  question, 
so  far  as  the  workings- classes  are  concerned, 
we  sincerely  trust  that  its  author  may  meet 
with  some  suitable  reward. 


SPECIFICATIONS  OF  ENGLISH  PA- 
TENTS ENROLLED  DURING  THE 
WEEK  ENDING  MARCH  28,  1858- 

James  Warren,  of  Montague- terrace, 
Mile-end-road,  and  Barnard  Pbard  Wal. 
KBR,  of  North-street,  Wolverhampton.  Far 
improvements  in  the  manttfacture  of  screw 
and  screw-keys,  and  in  the  eonstruciicn  ^ 
,  bridges  applicable  to  floorings,  ropfings,  and 
paving.    Patent  dated  September  18,  1852. 

1.  The  improvements  relate  to  the  manu- 
facture of  cast  screws,  and  consisf  in  a 
modified  arrangement  of  an  apparatus  fot 
this  purpose  previously  patented  by  Mr. 
Warren,  in  combination  with  the  adaptation 
thereto  of  means  of  cutting  the  nicks,  and 
grinding  and  polishing  the  heads  of  screws. 
The  improvements  consist  principally  in 
using  guide-screws  of  finer  pitch  than  the 
pattern-screws,  and  in  compensating  for 
this  difference  in  pitch  by  causing  the 
screwed  g^ide-plate  to  be  lowered  so  as  to 
approach  the  moulds,  instead  of  being  sta- 
tionary. 

2.  The  improved  screw-kcy  is  eonstmeted 
with  one  of  the  jaws  working  on  a  swivel- 
joint  or  pivot,  in  connection  with  tension 
and  compression-bars,  which  receive  the 
strain  thrown  on  the  jaws  when  turning  a 
nut  or  bolt. 

3.  For  constructing  the  flooring  of  bridges 
and  for  paving,  the  patentees  employ  plates 
of  metal  or  other  material,  dovetailed  toge- 
ther at  their  edges,  and  held  together  by 
tension-rods  passing  through  studs  on  their 
under  sides.  They  also  use  square  plates 
of  iron,  bent  at  right  angles  on  the  diagonal 
line,  and  then  placed  in  pairs,  with  metal 
strips  between  their  edges,  the  triangular 
portions  underneath  being  riveted  together, 
and  the  whole  structure  supported  by  ten* 
sion-rods,  by  which  arrangement  the  use  of 
girders  may  be  dispensed  with. 

John  Mich  ell,  of  Calenick,  Cornwall. 
For  improvements  in  purifying  tin  ores,  and 
separating  ores  if  tin  from  other  minerals. 
Patent  dated  September  18,  1852. 

This  invention  consists  in  a  mode  of 
applying  common  salt  for  the  purpose  of 
purifying  tin  ores,  and  separatmg  there- 
from the  other  metals  with  which  they  are 
usitally  associated. 

Before  proceeding    to  operate,  and    ia 
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order  to  ascertain  the  proper  proportion  of 
salt  to  be  used,  the  patentee  takes  8  oz. 
samples  of  the  tin  ore,  previously  stamped 
and  washed,  and  submits  them  in  mixture 
with  different  proportions  of  salt  (say  1  or 
2  ozs.)  to  a  temperature  of  about  163^  of 
Daniell's  pyrometer,  for  about  three-quart- 
ers of  an  hour,  using  a  rererberatory  or 
other  furnace.  If  on  analysing  the  oxides 
thus  produced,  either  sample  is  found  to  be 
pure,  then  the  quantity  of  salt  used  in  cal- 
cining that  sample  is  a  proper  proportion  to 
be  used. 

The  ores,  previously  stamped  and  washed, 
and  salt  are  mixed  together,  and  placed  in 
a  reverberatory  or  other  furnace,  where  they 
are  subjected  for  three  to  four  hours  to  a 
heat  of  163°  of  Darnell's  pyrometer,  which 
should  be  raised  gradually,  but  not  ex- 
ceeded, the  object  being  not  to  decompose 
the  oxide  of  tin,  but  to  cause  the  chlorine  of 
the  salt  to  combine  with  the  other  metals 
present,  so  as  to  render  them  soluble  in 
water.  At  the  conclusion  of  the  roasting, 
the  ore  is  thrown  into  water  and  washed  r 
after  which  it  is  smelted  in  the  usual  way. 

Claim, — The  mode  described  of  applying 
common  salt  for  purifying  tin  ores,  and 
separating  ores  of  tin  from  other  minerals. 

Moses  Poole,  of  London,  gentleman. 
For  imprwemenli  in  combining  caoutchouc 
vnih  otkgr  maiiers,  (A  communication.) 
Patent  dated  September  18,  1852. 

This  invention,  which  is  a  communication 
from  Mr.  Goodyear,  of  New  York,  consists 
in  producing  a  new  compound  of  caoutchouc 
by  combining  therewith  a  product  of  coal- 
tar  and  sulphur,  alone  or  in  combination 
with  metals  and  other  substances  used  in 
manufacturing  compounds  of  caoutchouc. 

The  product  referred  to  is  obtained  by 
heating  coal-tar  in  an  open  boiler  until  it 
acquires  a  consistency  about  equal  to  that 
of  rosin,  and  it  is  mixed  with  the  caoutchouc 
in  proportions  which  may  vary  according  to 
the  character  of  the  material  to  be  produced. 
The  sulphur  or  compound  thereof  is  used 
for  the  purpose  of  vulcanising  the  material, 
which  operation  is  performed  by  the  appli- 
cation of  heat  In  the  ordinary  ntauuer. 

CUum, — ^The  combining  of  a  product  of 
coal-tar  and  sulphur  with  caoutchouc,  and 
subjecting  the  same  to  heat 

Jambs  Pillams  Wilson,  of  Belmont, 
Vauxhall,  gentleman.  For  improvements  in 
the  manvfactwe  qf  clotht,  and  in  tits  prepa^ 
ration  rf  wool  for  ike  manufacture  of  woollen 
and  other  fabrics,  and  in  the  preparation  qf 
materials  to  be  used  for  these  purposes.  Patent 
dated  September  18,  1852. 

The  Jirst  part  of  this  invention  consists 
in  depriving  oleic  acid  of  the  objectionable 
smell  at  present  distinguishing  it,  and 
^hereby  rendering  it  better  adapted  for 
being  used  in  the  woollen  manufacture  as  a 


lubricant,  &c.  This  smell  would  appear  to 
be  dependent  on  the  presence  of  a  volatile 
matter  in  the  oleic  actd,  which  Mr.  Wilson 
drives  off  by  heating  the  material  by  means 
of  stei^m  in  a  boiling  vat,  keeping  the  tem- 
perature at  400^  Fahr.  for  about  two  hours, 
and  then  gradually  introducing  cold  water 
to  cool  it  down,  in  which  state  it  is  fit  for 
use  in  place  of  oil. 

The  second  part  of  the  invention  consists 
in  employing  in  the  woollen  manufacture, 
in  place  of  soap,  the  saponaceous  matter 
resulting  from  the  combination  of  an  alkali 
with  distilled  oleic  acid,  whether  obtained 
from  palm  or  other  oil.  In  producing  the 
new  compound,  Mr.  WUson  employs  a  solu- 
tion of  soda- ash  rendered  caustic  by  quick- 
lime, in  water  in  tlie  proportion  of  half  a 
pound  of  soda-ash  to  one  gallon  of  water, 
and  then  adds  thereto  a  pint  of  oleic  acid, 
stirring  tlie  mixture  till  the  combination 
of  the  ingredients  is  effected.  This  soapy 
matter  may  be  used  iu  milling  or  fulling 
and  in  washing  wool. 

Claims, — 1.  The  application  in  the  manu- 
facture of  cloth,  and  in  the  preparation  of 
wool  for  the  manufacture  of  woollen  and 
other  fabrics  of  oleic  acid  subjected  to  a 
preparatory  process  for  preventing  smelL 
Also  the  subjecting  of  oleic  acid  to  such 
preparatory  process  for  the  purpose  of  such 
application. 

2.  The  application  in  place  of  soap  of 
distilled  oleic  acid  combined  with  alkali  in 
the  manufacture  of  cloths,  and  in  the  pre- 
paration of  wool  for  the  manufacture  of 
woollen  and  other  fabrics. 

Georgb  Hutchison,  of  Glasgow,  mer- 
chant For  a  method  of  preparing  oils  Jor 
lubricating  and  burning.  Patent  dated 
Sept  18,  1852. 

This  invention  consists  in  imparting 
additional  fluidity  to  lard  or  tallow-oil,  and 
oils  of  a  naturally  viscid  character,  by  com- 
bining with  them  oleic  ether,  so  as  to  give 
them  a  character  resembling  that  of  sperm- 
oil,  and  render  them  better  adapted  for 
lubricating  and  burning. 

The  oleic  ether  is  found  to  produce  the 
best  effect  when  used  in  the  proportion  of 
one  part  to  two  parts  of  neutral  tallow*oil, 
whicn,  however,  may  be  varied,  and  the 
oleates  used  may  be  those  of  the  oxides  of 
ethyle  or  of  methyle,  or  of  the  other  bases 
of  the  alcohols.  The  patentee  describes  a 
process  for  preparing  the  oleic  ether  from 
the  ingredients  usually  employed.  The 
improvements  introduced  by  him  in  con- 
ducting it  consist  in  combining  a  worm  or 
condenser  with  the  digester,  in  order  to 
intercept  the  ethereal  and  alcoholic  vapours 
evolved,  and  in  adding  fresh  quantities  of 
sulphuric  acid  as  the  process  proceeds,  in 
order  to  maintain  the  acid  at  a  suitable 
strength.     The   oleate    produced   in  this 
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manner  is  washed  in  an  alkaline  solution 
previous  to  use. 

Claims  as  above. 

John  Macintosh,  of  New.street,  Sur- 
rey, civil  engineer.  For  imprtwemenis  in  ma- 
nufactunng  and  r^ning  sugar.  Patent  dated 
September  18, 1852. 

Mr.  Macintosh's  improvements  consist 
in  placing  evaporating  pans  used  in  the  con- 
centration of  saccharine  fluids  in  chambers 
or  stoves,  the  air  of  which  is  heated  by  any 
convenient  means  to  such  a  temperature  as 
to  cause  the  evaporation  of  the  fluids.  A 
current  of  air  is  caused  to  circulate  through 
the  chamber,  so  as  to  carry  off  the  aqueous 
vapours  evolved,  and  the  fluids  are  raised 
by  endless  bands  passing  under  and  over 
rollers  in  and  above  the  pans,  so  as  to  expose 
an  extended  surfiice  to  tiie  action  of  the 
heated  air ;  or  they  are  caused  to  flow  slowly 
down  the  surfaces  of  metal  plates,  the  lower 
extremities  of  which  dip  mto  the  pans. 
When  sufficiently  concentrated,  the  solu- 
tions are  treated  in  the  manner  usually  fol- 
lowed in  the  manufacture  of  sugar. 

Claim,^The  mode  described  of  evaporat- 
ing and  concentrating  saccharine  fluids  in 
the  manu&cture  and  refining  of  sugar. 


PROVISIONAL  PROTECTIONS. 

Jkded  Fthruary  26, 1858. 

48S.  John  George  Taylor.  Improvements  in 
ornamental  fiisteninga  for  dreM. 

Dated  March  I,  USB. 

010.  William  Edward  Newton.  Improvements 
in  capstans.    A  communication. 

Dated  March  8,  1858. 

631.  Robert  Barelay.  Improvements  in  rotatory 
engines  for  obtaining  motive  power,  and  to  trans- 
mitting afiriform  bodies  and  fluids. 

Dated  March  9, 1858. 

595.  Samuel  Blaekwell.  Improvements  in  sad- 
dlery and  harness. 

596.  Franffois  Valtat  and  Fraagois  Marie  Ilouill6. 
Improvements  in  the  conitruction  of  the  combs  of 
looms  for  weaving. 

597.  Joaopli  Sbnttlewoith.  Improvements  In 
appendages  to  portable  maeliinea  for  thraahing, 
shaking,  and  winnowing  com. 

S99.  George  Chambers.  Improved  meani  of 
gathering  cinders  and  depositing  ashes  under  fire- 
grates, seeuiing  economy  in  f^el  and  cleanliness 
of  appearance. 

601.  Georffe  Collier.  Improvements  in  the  ma- 
nufiKture  of  carpets  and  other  fabricB. 

•OS.  Henry  Raasford.  Improvements  In  tho 
manufacture  of  starch. 

605.  George  Collier  and  Samuel  Thornton.  Im- 
provements in  spinninff,  roving,  doubling,  and 
twisting  cotton,  worsted,  flax,  and  other  fibrous 
materials. 

606.  Frederiek  William  Campin.  An  Instru- 
ment for  measuring  the  steerage  way  of  vessels 
and  the  rapidity  of  currents  of  water  and  air, 
anplkaUe  to  ventilating  Ships  and  railway  ear- 
lUffss.  ▲  oommuieatioB  ik«m  Mtsirs.  OwsidBni 
and  Droinet. 


Dated  March  10, 1853. 

697.  James  Walmsley.  Improved  machinery 
and  arrangements  for  block-printing. 

008.  John  Fowls  and  Jabns  Stanley  James.  Im- 
provements in  machinerv  for  slotting,  tMioning, 
morticing,  grooving,  drilling,  boring,  and  vertical 
planing. 

609.  Edward  Taylor  Belllioiise.  Improvements 
in  iron  stmctures 

610.  Thomas  Butler  Dodgson.  Improvements 
in  roads  or  ways,  pavements,  and  footpaths  gene- 
rally. 

611.  George  CdlUar.  Improvemsnts  tn  asadii- 
nery  or  H^^ptus  used  in  weaving. 

612.  The  Hon.  Wnilam  Erskine  Cockrane  and 
William  Marshall  Cochrane.  Improvements  In 
girths  or  pads  fOr  retaining  saddles  in  their  places. 

6U.  Fraofiois  Frederick  Duasarehey.  C^tain 
Improvements  in  making  roads  and  ways. 

614.  James  Stevens.  Improvements  In  appara- 
tus for  fkeilltatlng  communications  between  the 
guard  and  engine-man  of  railway  tratau. 

615.  Emanuel  Mvers.  Improvements  in  pre- 
venting railway  engmes  and  carriages  running  ofiT 
the  rails. 

Dated  March  11,  1858. 

616.  Francis  Preston.  Improvements  in  the 
manufacture  of  bobbins  and  spools. 

617.  James  Summers.  Improvements  in  oertain 
kinds  of  sails. 

619.  Moses  Poole.  Improvements  In  apparatus 
for  serving  oysters  and  other  shell- fish.  A  com- 
munication. 

Dated  Mareh  12,  IS5S. 
6M.  John  Oilby.    Improvements  in  flre-aims. 

621.  William  Muir.  Improvements  in  machi- 
nery or  apparatus  for  grinding  edge  tools  and 
other  articles. 

622.  Peter  Armand  LecomtedeFontainemorean. 
A  new  or  improved  apparatus  to  filtering  Uqnida. 
A  communication. 

623.  John  Fry  Heather.  An  equitable  gas- 
weighing  meter. 

624.  Augnste  Bdenard  IiomAottx  Belltod.  In- 
proYcments  In  machinery  fw  cutting  standing 
crops,  and  gathering  the  same  into  sheaves  or 
bundles.    A  communication. 

626.  Thomas  Evans  the  younger.  Certain  faB- 
provements  in  the  construotkm  of  steam  boUen. 

627.  George  Michiels.  Improvements  in  ohtain- 
ing  oxygen  for  manufacturing  purposes. 

628.  Thomss  Hunt.  Improvements  In  the  eoB- 
struotion  of  sights  for  flrsHurms. 

629.  Thomas  Rhodes.  Improvemsnts  in  the 
manufacture  of  manure. 

680.  Robert  Christopher  Witty.  Improreraents 
In  the  manufketuxe  of  gas. 

631.  James  Murdoch.  An  improved  constnie- 
tion  of  portable  voltaic  batteries.  A  communica- 
tion. 

Dated  March  14,  1858. 

632.  WflUam  Quinton,  Benjamin  QuIntoD,  and 
John  Qninton.  Improvements  in  the  eiwatniction 
and  manufacture  of  measuring-rules. 

634.  William  Edwards  Staite.  Improvements 
in  apparatus  for  producing  and  applying  current 
eleemdty,  parts  of  which  apparatus  sre  appHeable 
for  obtaining  and  treating  certain  chenacal  pro- 
ducts resulting  ftrom  electrolytic  action. 

636.  Bennett  Alft-ed  Burton  and  Henry  Morti- 
mer Burton.  Improvements  in  the  mode  of  nm- 
nnfaoturlng  easks,  vats,  and  other  like  vessels, 
and  in  the  machinery  or  apparatus  to  be  employed 
for  such  purpose. 

038.  John  Henry  Johnson.  Improvements  In 
dyeing.    A  eommuntcation. 

640.  William  Stevenson.  Improvements  in  the 
treatment  or  manufacture  of  textile  materials. 

Dated  March  15, 1853. 

642.  WHUan  Mesgan.    The  mABvllMlve  •€  a 

portable  double-action  folding  chair. 


NOTICES  bt  tfrremnoN  to  proceed. 
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644.  Pierre  SlgitbertVHerniuU  nd  Jean  Rlcliard. 
An  improved  metne  for  unhooking  horwe,  and 
impeding  or  ttopping  Teliicles  on  common  r<MMiB. 

G46.  Joseph  Maudslay.  Improvements  in  lorew 
propellers  for  ships  and  other  vessels. 

648.  Ephraim  Sabel.  Improvements  in  the  con- 
struction of  loohing-glaasos.  and  in  the  apparatus 
connected  therewith.    A  conununieation. 

Dated  March  16,  IS53. 

6AS.  William  Malins.  Certain  improvements  in 
the  application  of  atmospherie  propulsion  upon 
railways. 

654.  Samuel  Colt.  Improved  apparatus  for 
heating  and  annealing  metals. 

Dated  March  17,  IS5S. 

668.  John  Talhol  Ashenhiirst.  Improvements 
in  pianofortes. 

660.  George  Johnson.  CertaiA  improvements  in 
looms  for  weaving. 


NOTICES  OF  INTENTION   TO 
PROCEED. 

{From  the  "Londw  Gaxetit**  March  25th, 

185S.) 

449.  John  Jones.  Improvements  in  handles  for 
knives,  rasors,  and  other  like  instruments. 

468.  Alexander  Thomas.  Certain  improvements 
in  the  treatment  and  welding  of  metals  hy  certain 
chemical  combinations. 

(From  the  **  London  Gazette,**  March  29th, 

1853.) 

608.  Jerome  Andr6  Drieu.  Improvements  in 
machinery  for  weavinc,  and  for  dividing  double 
cloth  to  make  pile  fabnes. 

725.  JuUen  Francois  Belleville.  Improvements 
In  ffBDerating  steam  for  producing  motive  powttr 
or  neat. 

744.  Gray  Denlson  Edmeston  and  Thomas  Ed- 
^  ^  meston.    Certain  improvements  in  steam  engines, 
^hleh  improvements  are  also  apnlieable  to  the 
n^gnlating  of  water  wheels,  or  similar  machinery. 

754.  Wiltiam  Fraser  Rae.  Improvements  in 
/gas-heating  and  cooking-apparatus. 
^^  765.  Joseph  Johnson.  An  improved  mode  of 
producing  ornamental  articles,  such  as  brooches, 
bracelets,  dressing  and  other  easeS|  work  and  other 
boxes,  or  other  like  articles,  ttom  a  certain  kind  of 
wood. 

814.  Robert  Heggie.  Improvements  in  railway 
brakes. 

880.  James  Armitage  and  Charles  Thazter.  Im- 
provements in  dies  for  moulding  plastie  materials. 

838.  James  Carter.  Improvements  in  the  mar 
nnfaeture  of  certain  articles  of  dress  or  apparel. 

844^.  John  Gedge.  An  Improved  self-regulating 
artificial  incubator.    A  communication. 

S9.  William  Bardwell.  Improvements  in  treat- 
ing sewage  waters  and  matters. 

48.  Gemrge  Stewart.  Improvements  in  railways, 
and  in  the  propulsloa  of  engines,  carriages,  and 
other  vehicles  thereon. 

67.  Frederick  Schneidner.  A  chair  to  be  em- 
ployed-for  preventing  sea-siekness. 

316.  Ricnard  Prosser.  Improvements  in  the 
construction  of  piinting  rollers  used  in  machines 
for  printing  calicoes  and  other  substances. 

387.  John  Buchanan.  An  improved  propeller, 
M»  to  affixing  the  blades  in  the  boss,  and  affixing 
the  bosses  to  the  spindle  or  centre  shaft,  and  in 
the  mode  of  placlnc  it,  and  in  controlling,  lower- 
ing, and  detaching  the  same. 

491.  The  Hon.  James  Sinclair,  commonly  called 
IfOid  Beciiedale.   Improvements  in  weaving. 


510.  William  Edward  Kewton.  ^provoments 
in  capstans.    A  eonimunlcatton. 

526.  Marcel  Vetillart.  Improvements  in  drying 
yams. 

544.  John  Htnks  and  George  Wells.  A  new  or 
improved  metallic  pen. 

547.  Joseph  Sparkea  Hall.  Improvements  in 
cutting  out  parts  of  boots  and  shoes. 

560.  Richard  Archibald  Brooman.  Improve- 
ments in  machinery  fbt  making  pipes  ahd  tunes. 
A  communication. 

563.  Richard  Barter.  Improvements  in  cutting 
roots  and  other  vegetable  substances. 

592.  James  Kimberley.  A  new  or  improved  gaa- 


598.  James  Hogg,  Junior.  Certain  improve- 
ments in  machinery  or  apparatus  for  cutting  paper 
and  other  substances. 

597.  Joseph  Shnttleworth.  Improvements  in 
appendages  to  portable  machines  for  thrashing, 
shaking,  and  winnowing  com. 

601.  Georffc  Collier.  Improvements  in  the  ma- 
nujGMture  of  carpets  and  otner  fabrics. 

603.  Henry  Ranslbrd.  Improvementi  in  the 
manulhctnre  of  starch. 

605.  George  Collier  and  Samuel  Thornton.  Im- 
provements in  spinning,  roving,  doubling,  and 
twisting  cotton,  worsted,  flax,  and  other  nbrous 
materials. 

607.  James  Walmsley.  Improved  machinery 
and  arrangements  for  block-printing. 

610.  Thomas  Butler  Dodgson.  Improvements 
in  roads  or  ways,  pavements,  and  footpaths  gene- 
rally. 

611.  George  Collier.  Improvements  in  machi- 
nery or  apparatus  used  in  weaving. 

612.  The  Hon.  William  Erskine  Cochrane  and 
William  Marshall  Cochrane.  Improvements  in 
girths  or  pads  for  retaining  saddles  m  their  places. 

614.  James  Stevens.  Improvements  in  appara- 
tus for  facilitating  communications  between  the 
guard  and  engine-man  of  railway  trains. 

616.  Francis  Preston.  ImprovoBMnts  in  the 
manufacture  of  bobbins  and  spools. 

619  Moses  Poole.  Improvements  in  apparatus 
fbr  serving  oysters  and  other  shell-fish.  A  com- 
munication. 

627.  George  Michiels.  Improvements  in  obtain- 
ing oxygen  for  manu&cturing  purposes. 

628.  Thomas  Hunt.  Improvements  in  the  con- 
struction of  sights  for  fire-arms. 

629.  Thomas  Rhodes.  Improvcanents  in  the 
manufacture  of  manure. 

634.  William  Edwards  Staitc.  Improvements 
in  apparatus  for  producing  and  applying  current 
electricity,  parts  of  which  apparatus  are  applicable 
for  obtaining  and  treating  certain  chemical  pro- 
ducts resulting  from  electrolytic  action. 

646.  Joseph  Maudslay.  Improvements  in  screw 
propellers  for  ships  and  other  vessels. 

654.  Samuel  Colt.  Improved  apparatus  for  heat- 
ing and  annealing  metal. 

Opposition  can  be  entered  to  the  gfranting 
of  a  Patent  to  any  of  the  parties  in  the 
above  List,  who  have  given  notice  of  their 
intention  to  proceed,  within  twenty -one 
days  from  the  date  of  the  Gazette  in  which 
the  notice  appears,  by  leaving  at  the  Com- 
missioners^-omce  particulars  in  writing  of 
the  objection  to  the  application. 


PATENT  APPLIED  FOR  WITH.  COMPLETE 
SPECIFICATION.     " 

650.  John  Vanden  Hlelakker.  An  improved 
eccentric  engine  applicable  to  the  puiposes  of 
general  navigation.    Marth  16. 
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John  Fordham  Stanford. 
George  Holmes. 
George  EUins. 

William  Moore  and  William  Harris. 
Edward  Wilkins. 
William  Walker. 
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Martyn  John  Roberts. 
John  Wright  and  Edwin  Sturge. 
John    Remington    and    Zephaniah 
Deaeon  Berry. 


139.  William  Lewis. 

142.  Henry  Bemonilli  Barlow. 

143.  John  Lawrence  Gardner. 

144.  William  Seaton. 

147,  Edwin  Whcle. 

148.  Edward  William  Kemble  Turner. 
156.  Joseph  Brown. 

165.  Moses  Poole. 

170.  Edward  Allport. 

171.  William  James  Lewis. 
173.  Theophilus  Redwood. 

176.  Peter  Hyde  Astley  and  John  Figgins 
Stephens. 

180.  John  Slack. 

222.  Aristide  Balthazar  Berard. 

225.  Joseph  Apsey. 

242.  WiUUm  Mackenzie. 

282.  John  Blair. 

292.  Samuel  Rainbird. 

326.  Charles  William  Siemens. 

371.  Walter  M*Farlane. 

383.  Donald  Grant. 

408.  Wm.  Jas.  Mathias  and  Thos.  Bailey. 

459.  Charles  Weightman   Harrison  and 
Joseph  John  Harrison. 

472.  Joseph  Rose. 

490.  Stanislaus  Hoga. 

545.  Charles  Bei^amin  Normand. 
1064.  Jean  Francois  Isidore  Caplin. 
1153.  John  Hiuks  and  George  Wells. 

1853: 

51.  Hezekiah  MarshalL 
79.  John  Hick. 

152.  George  Thornton. 

156.  Matthew  Andrew. 

273.  John  Coekerill  and  Thos.  Bamett. 

275.  James  Carter. 

299.  Alfred  Tylor  and  Hen.  Geo.  Frasi. 

304.  Frederick  John  Jones. 

The  above  Patents  all  bear  date  as  of  the 
day  on  which  Provisional  Protection  was 
granted  for  the  several  inventions  men* 
tioned  therein. 


CONTENTS  OF  THIS  NUMBER. 


Allan's  Oil  Axle-box  tot  EngineB  and  Tendert 

—{with  en^avings)  261 

The  Iron  Trade 262 

The  Trades  of  Birmingham 263 

English  Oak  Timber  for  Naval  Use 263 

Singular  Atmospheric  Phenomena 264 

The  British  Museum 264 

Institution  of  Civil  £ngineen.M 264 

V ilkins' Steno-TelegTaph 268 

The  Caloric  Ship  ** Ericsson" 269 

The  Designs  Aet  Extension  Bill  269 

The  Polytechnic  Institution  270 

The  Great  Globe,  Leicester-square 271 

Napier's  "RoUtory"  Steamer 272 

Forder's  Patent  Railway  Fender 278 

Heather's  "  Elementary  Course  of  Mathema* 
tics  "  -  ( Review)..... 273 


De  Coequiers  "  Industrial  Inttnietlon  in  Eng- 
land 'M  Keview ) « 275 

Devlin's  *'  Sydenham  Sunday  "—(B«vi«v)«—»  <^ 

English   Specifications  Enrolled   during  the 
Week: 

Warren  and  Walker...Scre«rs,  frc 276 

Michell  Purifying  Tin  .......  270 

Poole  .........Caoutchoue...M....M.  277 

Wilson Woollen  Cloth  .......  277 

Hutchison  Preperinc  Oils  ......  277 

Macintosh Evaporating 27S 

Provisional  Protections .....m.  ......  27» 

Notices  of  Intention  to  Proceed  « 279 

Patent  Applied  for  with  Complete  Speciiiea- 
tion 27Sr 

Weekly  List  of  New  Patents 28ft 


LONDON:  Edited,  Printed,  and  Published  by  Richard  Archibald  Brooman,  of  No.  166,  Fleet-street» 
in  the  City  of  London.— Sold  by  A.  and  w.  Gallgnani,  Rue  Vivienne,  Paris ;  MachJa  and  Co., 
DuUin ;  w.  C.  Campbell  and  Co.,  Hamburg. 


Uc|aiitcs*  PHga^be* 


No.  1548.]  SATURDAY,    APRIL    9,     1853. 

£dll*it  bf  R.  A.  Bkmidu,  Its,  FlHt-ilml. 


MEDHURST'3  PATENT  WATER-METEB. 
Fig.  1.  Fig.  4. 


262 

MEDHURST'S  PATENT  WATER-METER. 

(Patent  dated  Septeml>er  27, 1852.) 
The  principle  of  the  instrument  invented  by  Mr.  Medhurst  for  ascertaining  the  quan« 
tity  of  water  which  passes  through  it  in  a  given  time,  consists  chiefly  in  employing  the 
pressure  of  the  fluid  to  act  against  two  flexible  diaphragms  placed  between  chambers  into 
which  it  is  admitted  alternately,  and  which  diaphragms  yield  to  the  pressure  alternately  in 
opposite  directions,  displacing  at  every  movement  from  the  one  chamber  a  quantity  of 
water  equal  to  that  admitted  into  the  other.  Motion  is  thus  given  to  spindles,  which  is 
ultimately  communicated  to  the  slides  for  the  inlet  and  outlet  of  the  water,  and  to  the 
registering  and  indicating  apparatus. 

Figs.  1, 2,  3,  and  4  are  different  views  of  a  water-meter  constructed  upon  Mr.  Medhurst' s 
arrangement ;  fig.  1  being  a  plan,  with  part  of  the  cover  removed  to  show  the  slides,  &c. ; 
fig.  2  a  vertical  section  on  the  line  a  &  of  fig.  1 ;  fig.  3  a  vertical  section  taken  at  right 
angles  to  fig.  2 ;  and  fig.  4  a  sectional  plan.  A  A  is  a  strong  cylindrical  metal  casing, 
closed  at  the  ends  by  the  hemispherical  covers  A^  A^  and  divided  horizontally  by  the  par> 
tition  B,  in  which  are  formed  the  apertures  for  the  inflow  and  outflow  of  the  water  to  be 
measured.  The  portion  of  the  casing  devoted  to  the  measuring  arrangements  is  divided 
into  two  compartments  by  the  vertical  division-plate  B^,  and  each  of  these  compartments 
is  again  divided  into  two  chambers  by  the  metal  frames  C  C — the  body  of  the  meter  thus 
being  divided  into  four  chambers,  1,  2,  3,  4.  The  frames  C  C  are  fitted  with  flexible  dia- 
phragms or  bags  D  D,  which  are  composed  of  vulcanised  sheet  India-rubber,  India-rubber 
cloth,  leather,  or  any  other  waterproof  and  sufficiently  flexible  material.  The  manner  in 
which  these  flexible  diaphragms  or  bags  are  fitted  to  their  frames  is  as  follows : — The 
diaphragms  are  cut  from  a  sheet  of  either  of  the  above-named  materials,  of  a  size  and  form 
adapted  to  the  capacity  of  the  meter ;  they  are  then  secured  to  the  cex.tre  of  the  frames, 
from  which  a  portion  of  the  metal  has  been  previously  cut  out,  leaving  an  orifice  of  dimen- 
sions suited  to  those  of  the  diaphragm,  by  placing  their  edges  between  the  two  thicknesses 
of  metal  plate  composing  the  frames,  so  as  to  cover  the  orifice,  and  then  riveting  the 
plates  together.  On  each  side  of,  and  partially  covering  the  flexible  diaphragms,  there  is 
then  attached  a  plate  of  metal,  cut  to  a  size  that  will  pass  freely  through  the  orifice  in  the 
frame  when  the  diaphragms  are  moved  in  either  direction  by  the  action  of  the  water  against 
them.  A  metal  tongue  e  is  secured  to  one  side  of  each  of  the  diaphragms,  and  the  ends 
of  these  tongues  are  attached  to  rocking  spindles  or  shafts  £  £,  which,  by  the  motion  of 
the  diaphragms  receive  a  reciprocating  action,  and  thus,  in  connection  with  other  arrange- 
ments which  we  shall  presently  notice,  produce  the  necessary  motion  for  actuating  the 
slides  and  registering  apparatus.  F  F  are  stuffing-boxes  in  the  partition-plate  B,  tlirough 
which  the  ends  of  the  snafls  £  £  pass.  These  shafts  carry  levers  G  G  at  right  angles  to 
each. other,  which  drive  the  crank  H  on  the  axis  I  by  means  of  the  connecting-rods  g/r. 
On  the  axis,  I,  are  also  fixed  two  other  cranks  J  J*,  which,  by  means  of  the  connecting-rods 
fj^t  give  motion  to  the  slides  or  valves  for  the  inlet  and  outlet  of  water  to  and  from  the 
chambers  of  the  meter.  KK*  are  the  slides  or  valves,  the  construction  and  operation  of 
which  are  precisely  similar  to  those  of  the  slide-valve  of  a  steam  engine.  L  is  the  inflow- 
pipe,  which  supplies  the  water  to  be  measured,  and  M  the  outflow  pipe,  which  communi- 
cates with  all  the  chambers  of  the  meter  by  means  of  the  passages  mm.  nn  are  the  induc- 
tion passages,  by  which  water  is  admitted  to  the  chambers  1,  2,  3,  4,  on  opposite  sides  of 
the  diaphragms  alternately.  N  is  a  worm  on  the  axis  I,  which  gears  into  and  drives  a 
worm-wheel  N*  on  the  shaft  O,  the  opposite  end  of  which  passes  through  a  stuffing-box  in 
the  side  of  the  end  cover  A^  and  gives  motion  to  a  train  of  wheels  which  constitute  the 
rejristcring  apparatus. 

This  being  the  construction  of  Mr.  Medhurst's  meter,  its  operation  will  be  readily  under- 
stood. On  the  admission  of  water  into  either  of  t}^  chambers  1  or  2,  the  flexible  diaphragm 
will  be  caused  to  pass,  by  means  of  the  pressure  exerted  against  it,  into  the  adjoining 
chamber,  and  the  rocking-shaft  with  which  the  diaphragm  is  connected  will  be  caused  to 
vibrate  in  its  bearings.  A  similar  action  will  at  the  same  time  be  going  on  in  the  cham- 
bers 3  and  4,  and  the  vibratory  motion  of  the  rocking-shafts  E  E  will,  through  the  levers 
G  G  and  conrecting-rods  g  g,  produce  the  rotation  of  the  crank-axis  I.  The  cranks 
J  J*  and  connecting  rods  jj*-  convey  motion  from  the  revolving  axis  to  the  slides  K.  K», 
by  which  the  supply  of  water  to  the  chambers  1  and  8  will  be  cut  ofl",  and  the  water  admitted 
to  the  chambers  2  and  4— that  is,  on  the  opposite  sides  of  the  diaphragms.  At  the  same 
time  the  eduction-poru  from  the  chambers  1  and  3  will  be  opened,  and  Sie  water  contained 
in  them  discharged  through  the  outflow-pipe  M,  in  consequence  of  the  pressure  of  the 
water  on  the  opposite  sides  of  the  diaphragmi.    The  motion  of  the  slides  will  then  be 
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reversed,  and  the  water  re-admitted  to  the  chambers  1  and  3,  while  that  contained  in  the 
chambers  2  and  4*  will  be  discharged,  and  the  preceding  action  will  be  repeated.  The 
number  of  revolutions  of  the  shaft  I,  and  consequently  the  quantity  of  water  passed  through 
the  meter,  will  be  indicated  by  the  registering  apparatus,  which,  as  before  mentioned,  is 
impelled  by  a  motion  derived  from  the  shaft,  I,  by  means  of  the  shafl  O. 

The  arrangement  of  the  train  of  wheelwork  of  the  registering  apparatus  will,  of  course, 
vary  with  the  capacity  of  the  diaphragms  when  distended,  and  the  number  of  revolutions 
of  the  crank-axis,  I,  required  to  indicate  the  passage  of  a  given  quantity  of  fluid  through 
the  meter* 


PRELLER'S  PATENT  LEATHER  PROCESS. 


On  Saturday  last  an  opportxmity  was 
afforded  us  of  witnessing  tne  operation  of 
the  process  for  the  conversion  of  the  hides 
and  skins  of  animals  into  leather,  which  has 
been  patented  by  Mr.  Charles  Augustus 
Preller.  This  method  of  treatment  is  so 
remarkable  for  its  originality,  and  attended 
with  such  excellent  advantages  in  the  course 
of  manufacture,  and  in  the  character  of  the 
produced  article  with  reference  to  the  re- 
quirements of  practice,  as  to  promise  nothing 
short  of  a  complete  revolution  in  the  arts  of 
the  tanner,  and  the  establishment,  to  a 
certain  extent,  of  new  criteria  by  which  the 
qualities  and  value  of  leather  for  practical 
purposes  are  henceforth  to  be  estimated.  A 
large  factory  in  Lant-street,  Southwark,  has 
been  fitted  up  by  Mr.  Preller,  and  he  is 
there  carrying  on  his  manufacture  to  a  very 
considerable  extent,  and  with  a  degree  of 
success  which  could  hardly  have  been  sup- 
posed would  attend  his  efforts  in  the  com- 
paratively short  time  which  has  elapsed 
since  he  began.  His  leathers  have  already 
acquired  a  high  reputation  in  the  market, 
and  are  rapidly  getting  into  favour  for  a 
variety  of  manufacturing  purposes,  espe- 
cially for  driving-bands,  for  which  their 
superior  strength,  flexibility,  uniformity  of 
texture  and  durability,  render  them  emi- 
nently serviceable.  The  comparison  of 
qualities  produced  under  this  process  with 
those  of  the  oak  tan,  catechu,  and  others, 
are  so  numerous  and  so  striking,  that  we 
propose  to  give  a  short  account  of  the  sub- 
ject as  it  presents  itself  to  our  observation 
at  present. 

The  first  stage  of  the  process  is  analogous 
to  that  which  the  hides  or  skins  undergo  in 
the  tan-yard.  When  the  horns  have  been 
removed,  the  hides  are  slightly  washed,  and 
then  unhaired  in  the  usual  manner.  Next 
they  undergo  a  partial  drying,  and  receive 
a  uniform  coating  of  a  peculiar  paste,  the 
composition  and  mode  of  preparation  of 
which  is  fully  detailed  in  Mr.  Preller' s 
specification,  and  explained  generally  in 
No.  1519  of  the  Mechanics*  Magazine,  This 
paste  is  worthy  of  notice,  as  constituting 
the  main  feature  of  the  invention;  but  it 
will  be  sufficient  for  our  purpose  at  present 
merely  to  state  its  general  nature,  as  being 


a  compound  of  various  vegetable,  animal, 
and  saline  substances.  The  choice  of  the 
vegetable  substances  employed  is  deter- 
mined by  the  condition  that  they  shall  con- 
tain a  large  proportion  of  starch,  and  little 
gluten — such,  for  instance,  as  barley-flour, 
rice-^our,  or  starch  itself.  The  animal  sub- 
stances are  of  an  oily  or  fatty  nature,  the 
patentee  preferring  ox-brains,  butter ,  milk, 
animal  oil,  and  grease.  Salt  and  saltpetre  are 
used  merely  as  preservatives  for  the  brains 
and  the  butter.  As  barley-fiour  contains  an 
abundance  of  starch, — 720  parts  in  1,000 
according  to  the  analysis  of  Kinhof, — thia 
material  nas  been  economically  selected  to 
form  the  basis  of  the  impregnating  paste, 
and  the  other  materials  added  serve  to  give 
properties  to  it  for  which  the  gelatinous 
nature  of  the  skin  exhibits  a  remarkable 
affinity,  the  exact  chemical  nature  of  which 
it  is  not  easy  to  ascertain. 

The  paste  having  been  prepared  accord- 
ins  to  the  directions  contained  in  the  spe- 
clncation,  which  involve  the  most  simple 
appliances,  and  but  a  small  amount  of 
labour,  the  hides  are  laid  upon  large  tables, 
where  they  are  smeared  with  it  on  the  flesh 
side,  and  in  that  state  they  are  put  into  the 
interior  of  large  drums  mounted  upon  hori- 
zontal axles,  to  which  a  rotary  motion  is 
imparted.  Four  of  these  drums  were  in 
operation  at  the  time  of  our  visit.  They 
are  each  about  9  or  10  feet  in  diameter,  and 
5  feet  long,  and  are  furnished  with  a  square 
hole  at  either  end  through  which  the  hides 
can  be  passed.  Around  their  inner  peri- 
pheries a  number  of  stout  pegs  are  disposed 
radially,  the  intention  of  which  is  to  agitate 
the  hides  forcibly,  so  as  to  effect  an  equal 
distribution  of  the  moisture  they  still  retain, 
and  the  complete  and  uniform  absorption 
of  the  paste  throughout  their  fibrous  sys- 
tem. The  drums  are  driven  by  a  derived 
motion  from  the  shafting  of  a  steam-engine, 
ban  be  readily  thrown  into  or  out  of  gear, 
and  their  speed  is  susceptible  of  ready  ad- 
justment,  according  to  the  state  of  forward- 
ness of  the  process.  To  promote  a  drying 
action,  which  is  frequently  desirable,  the 
waste  steam  from  the  engine  is  conducted 
into  a  large  chest,  from  which  a  main 
passes  along  the  floor  near  the  cylinders, 
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and  a  cominttmcation  is  efiected  between 
this  and  the  interior  of  the  drums  by  the 
use  of  connecting  pipes  and  hollow  axles, 
which  can  be  closed  or  adjusted  by  a  stop- 
cock.  Having  been  kneaded  forcibly  to- 
gether in  this  manner  for  some  hours, — 
more  or  less,  according  to  the  nature  and 
thickness  of  the  hides, — the  drums  are 
thrown  out  of  gear,  and  the  hides  drawn 
out.  It  is  now  ascertained  that  the  work  of 
absorption  and  of  partial  drying  has  gone 
on  vigorously,  and  with  uniformity,  and 
that  the  hides  not  having  yet  attained  the 
point  of  saturation,  are  ready  for  another 
supply  of  the  paste.  Previous  to  this,  how- 
ever, they  are  hung  up  in  an  airy  part  of 
the  room,  so  as  to  insure  a  more  perfect 
uniformity  of  condition.  They  are  then 
smeared  over  with  the  paste  again,  returned 
to  the  drums,  and  the  same  process  repeated 
a  second  time,  and  afterwards,  in  general, 
a  third  time,  when  a  cut  into  the  substance 
of  the  material  displays  a  perfect  uniformity 
of  colour  and  of  substance,  proving  that  the 
conversion  of  the  gelatinous  mass  has  been 
equal  and  complete.  They  are  now  ready, 
after  a  little  more  drying,  for  the  operations 
of  the  currier,  who  finds  that  his  work  is 
considerably  lessened  in  amount  by  the 
effects  of  the  above  process. 

This  being  the  general  nature  of  Mr. 
Preller*s  process,  we  have  a  few  facts  to 
state  which  will  show  the  principal  charac- 
teristics of  the  resulting  leather,  and  the 
advantages  which  it  possesses  over  ordinary 
leather  for  a  variety  of  purposes.  One  of 
the  most  remarkable  qualities  of  Preller's 
"  H.  B.  Crown  **  leather  is,  that  it  is  smaller 
in  weight  and  in  thickness  than  leather  pro- 
duced  by  tanning.  At  present  there  is  a 
great  prejudice  in  favour  of  stout  and  heavy 
leather  for  purposes  where  great  strength  is 
desirable ;  but  this  is  fairly  attributable,  in 
part,  to  the  action  of  moisture  during  the 
tan  process,  and  in  part  to  the  interest 
which  the  tanners  have  in  producing  weight. 
Some  of  their  processes,  indeed,  have  been 
directed  with  this  object  in  view,  while 
achieving  which,  the  quality  of  the  leather 
has,  to  a  great  extent,  been  injured.  The 
comparison  of  the  two  systems  on  the  ques- 
tion of  weight  has  been  represented  to  be 
as  follows: — 100 lbs.  weight  of  "green" 
hide  will  yield  by  oak-tanning  60  lbs.  of 
leather,  and  only  84  lbs.  by  Preller's  pro- 
cess. With  weight  as  a  standard  of  excel- 
lence, therefore,  the  comparison  would  be 
extremely  unfavourable  to  the  new  process, 
and  we  must  therefore  see  how  they  answer 
respectively  the  great  purposes  which  arise 
in  the  manufacture.  In  Preller's  process  the 
hide  is  left  to  the  natural  operation  of  the 
converting  substance  applied,  without  the 
ntervention  of  any  mechanical  means  to 


hasten  it,  which  could  only  lead  to  an  in- 
jurious  result  It  appears  that  the  fibrous 
structure  of  the  hide,  and  the  whole  of  it — 
which  is  extremely  important — ^is  preserved 
in  a  condensed  state,  thus  accounting  for 
its  great  strength,  and  its  greater  reduction 
of  bulk.  If  a  piece  of  oak-tanned  leather 
be  rent  asunder  forcibly,  the  internal  struc- 
ture disclosed  appears  rather  to  beof  afelty 
character  than  otherwise;  but  upon  sub- 
jecting any  piece  of"  H.  B.  Crown"  leather 
to  the  same  test,  all  the  fibres  will  be  per- 
ceived to  be  in  close  juxta-posltion,  and 
with  no  sensible  deviation  from  their  ori- 
ginal parallelism.  The  comparison,  in 
point  of  strength,  gives  great  superiority  to 
the  new  process.  It  has  been  found  that 
oak-tanned  leather,  of  3-8ths  of  an  inch 
in  thickness,  is  incapable  of  resisting  the 
strain  which  Preller's  leather  of  l-4th  of 
an  inch  in  thickness  will  resist  in  constant 
working.  A;  strip  of  it  a  yard  long,  about 
half  an  inch  in  width,  and  l-Sth  thick,  gave 
way  with  a  breaking  weight  of  6  cwts.  20  lbs., 
while  ox-hide,  well  tanned  on  the  oak- bark 
system,  and  of  the  same  dimensions,  could 
only  resist  a  strain  of  5  cwts.  As  another 
illustration  of  the  superior  strength  of  Mr. 
Preller's  leather  for  driving-bands,  we  may 
mention  a  circumstance  which  was  told  us 
at  the  factory,  that  on  one  occasion,  to 
lengthen  a  driving-band  made  of  his  own 
leather,  he  added  to  it  a  piece  of  oak-tanned, 
and  that  the  latter  gave  way  in  the  perform- 
ance of  its  work.  Sheep-skins,  kid-skins, 
and  some  other  species  of  leather,  which  in 
general  may  be  torn  asunder  in  the  hands 
with  the  exercise  of  only  a  small  degree  of 
force,  acquire  in  this  process  a  strength 
which  is  quite  surprising,  of  which  we  had 
experience  ourselves  when  a  piece  of  aplit 
sheep-skin,  of  large  size,  was  put  into  our 
hands,  and  we  were  requested  to  try  to 
break  it. 

As  this  leather  combines  strength  with 
thinness,  and  also  with  lightness,  it  is  emi- 
nently adapted  for  driving -bands.  Its 
superior  thinness  and  flexibility  enables  it  to 
be  passed  round  pulleys  of  only  a  few 
inches  in  diameter ;  in  which  service  it  will 
continue  effective  for  a  considerable  time. 
When  thick  leather  is  employed  for  a  simi- 
lar purpose,  the  fibres  of  its  runuing  surface 
are  compressed,  and  those  of  its  outer  sur- 
face extended,  within  the  limits  of  the 
extreme  points  of  contact;  and  the  rapid 
change  of  state  from  the  normal  to  the 
extended,  soon  exhibits  itself  in  cracks  and 
fissures,  which  are  a  source  of  loss  of  power, 
and  vitiate  the  tension  originally  intended. 
The  thinness  of  Preller's  bands  obviates 
this  state  of  things ;  as  the  whole  of  the 
leather  more  nearly  corresponds  in  its  con- 
dition to  that  of  die  neutral  line.    The  bands 
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which  consist  of  only  one  thickness  of 
leather,  are  formed  by  simply  cementing 
the  ends  of  successive  lengths,  which^have 
previously  been  thinned  away  to  an  edge 
by  the  knifie.  In  this  ehamibring  process 
the  fibres  crop  out  in  abundaocei  and  when 
the  two  sur&ces  are  brought  into  close  con- 
~  tact,  with  a  layer  of  cement  between  them, 
the  fibres  on  opposite  sides  embrace  each 
other  firmly,  and  give  enormous  strength 
to  the  band.  Compound  bands,  for  heavy 
work,  are  made  by  using  two,  three,  and 
sometimes  four  thicknesses  of  ox-hide, 
which  are  united  by  countersunk  stitches. 
In  either  case,  the  motion  is  perfectly 
smooth — ^not  the  slightest  jerking  action 
being  propagated  throughout  the  mecha* 
niam — a  result  of  the  greatest  value. 

A  very  considerable  saving  of  time  in  the 
process  of  making,  is  another  important 
feature  incidental  to  this  invention.  Calf, 
skin  can  be  prepared  in  this  manner  in 
about  twice  eight  hours,  the  time  consumed 
in  agitating  it  twice  in  the  drums.  A  short 
interval  is  allowed  to  elapse  between  the-' 
two  operations,  but  the  action  of  the  con- 
verting substance  is  not  then  continued. 
The  thickest  ox-hide  requires  only  two  days 
and  a  half  to  be  fully  converted  by  the  ap. 
plication  of  this  process,  of  which  Mr. 
Preller  showed  us  an  example  in  ihe  hide  of 
a  large  prize  ox  exhibited  at  the  late  cattle- 
show.  Under  the  most  favourable  circum- 
stances,  it  now  requires  four  or  five  weeks' 
subjection  to  the  tanning  liquor.  Under 
the  old  process  of  tanning,  in  which  the  hides 
were  placed  in  the  pit,  with  layers  of  tan  to 
separate  them,  and  afterwards  filled  with 
water,  a  very  considerable  period  has  been 
known  to  elapse  during  the  process ;  some- 
times amounting  to  four  years.  This  old- 
fashioned  metliod  has  not  been  yet  com- 
pletely abandoned  for  more  scientific  ones, 
and  contrasted  with  it  the  great  change 
which  this  invention  has  effected  is  the 
more  remarkable.  The  walrus  skin  ex- 
hibited in  the  Great  Exhibition  took  no 
less  than  four  years  to  tan ;  but  Mr.  Preller 
estimated,  that  by  his  mode  of  treatment 
the  conversion  would  be  perfect  in  60  hours, 
allowing  6  periods  of  agitation  in  the  drum, 
each  of  10  hours'  duration.  The  economy 
of  time  in  the  conversion  of  the  hide  is  a 
circumstance  strongly  favourable  to  the 
practical  working  of  the  system,  and  is 
calculated  to  give  to  this  branch  of  industry 
a  degree  of  activity  not  hitherto  expe~ 
rienced. 

As  regards  the  capacity  of  the  manufac- 
tured  article  for  resisting  water,  its  proper- 
ties  have  been  ascertained  by  repeated  ex- 
periments, which  have  been  attended  inva- 
riably with  favourable  results.  At  Mr. 
Anderson's  saw-mills,  Whitechapely  where 


a  3^  inch  driving-band,  made  by  Mr.  Prel- 
ler, is  in  use  in  a  part  of  the  premises  very 
much  exposed  to  the  weather,  it  has  been 
found  to  work  extremely  well.  These  bauds 
are  in  use  in  situations  where  the  demands 
upon  them  are  severe,  and  could  only  be 
met  by  great  superiority  of  the  material. 
Among  other  places  may  be  mentioned  the 
extensive  engine-factory  of  the  Messrs. 
Penn,  at  Deptford,  who  have  just  ordered 
three  new  ones  of  the  larger  sizes,  and 
Mr.  Preller  has  orders  for  Ironbridge  and 
some  large  factories  in  Yorkshire,  where  the 
fitness  of  the  qualities  of  his  leather  for  this 
purpose  have  been  recognised. 

When  ordinary  leather  is  boiled  in  water, 
it  gradually  hardens  and  becomes  rigid;  and 
if  the  operation  be  continued  for  half  an 
hour,  it  will  be  found  to  have  assumed  a 
kind  of  woody  texture,  and  to  have  become 
brittle.  Some  descriptions  of  leather,  on 
the  other  hand,  become  converted  into  a 
mass  somewhat  resembling  glue.  When 
Preller's  leather  is  tried  in  the  same  way, 
it  gradually  approaches  to  the  condition  of 
horn,  but  it  requires  several  hours  before 
that  state  is  attained.  In  its  ordinary  con- 
dition,  as  before  observed,  it  is  remarkably 
supple,  and  that  quality  admirably  fits  it 
for  being  used  in  the  soles  of  shoes ;  for  the 
West  and  East  Indies,  in  particular,  this 
quality  is  highly  advantageous,  and  for  the 
supply  of  troops  would  probably  be  found 
to  be  attended  with  economy,  and  produc- 
tive of  comfort. 

We  have  little  more  to  add  to  our  account 
of  this  singular  process  and  its  results.  Its 
thinness,  pliability,  and  strength  render  it 
immediately  available  for  a  number  of  new 
purposes.  Thus,  by  simple  twisting,  it 
forms  an  admirable  material  for  "  lacings," 
the  strips  with  which  the  stitches  of  the 
compound  driving-bands  are  made.  By 
cementing  two  or  three  strips  together  into 
a  triple  thickness,  and  then  paring  the  edges 
down  to  a  circular  form,  an  excellent  lathe- 
band  is  produced,  which  is  free  from  the 
tendency  to  become  dry  and  stringy  which 
is  now  observed  in  catgut  bands.  The 
"  butt,"  or  lower  part  of  the  horse-hide, 
which,  on  account,  of  its  greater  thickness 
has  usually  been  cut  out  and  applied  to 
separate  purposes,  is  in  this  process  found 
to  be  produced  in  so  supple  a  state,  that 
with  a  little  paring  down  it  may  take  part 
equally  with  the  rest  of  tlie  skin  in  any 
purpose  to  which  it  is  applied.  Thus  a 
very  large  horse-skin  is  produced,  which  is 
extremely  valuable  for  many  purposes,  es- 
pecially for  the  coverings  of  carriages.  Mr. 
Preller  showed  us  some  boot-uppers,  and 
backs,  made  of  horse-skin  prepared  by  him, 
which  are  considered  remarkably  fine  spe* 
cimens.    Their  great  softness,  uniformity 
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of  texture,  and  the  high  polish  they  bore, 
were  certainly  admirable.  Another  use  of 
the  "  H.  B.  Crown  "  leather,  to  which  it  has 
been  applied  with  success,  is  the  thong,  or 
strap,  by  which  the  shuttle  of  the  loom  is 
pulled  aside.  In  practice  these  are  found 
to  give  way  in  the  sudden  strain  to  which 
they  are  constantly  subject;  but  the  new 
process  leather  stands  extremely  well. 

There  are  several  other  purposes  to  which 
this  leather  has  been  applied ;  but  we  have 
said  enough  to  indicate  its  general  nature 
and  incidents,  and  the  circumstances  in 
which  its  use  would  be  attended  with  prac- 
tical advantage.  These  are  becoming  rapidly 
known  and  appreciated,  and  it  is  not  too 
much  to  say  that  Mr.  Preller  has  intro- 
duced into  this  department  of  industry  a 
change  which  will  prove  as  beneficial  to 
the  community,  as,  in  a  practical  point  of 
view,  it  has  already  shown  itself  advanta- 
geous, by  improving  the  character  of  a  most 
useful  mechanical  appliance. 


SOCIETY  OF  ARTS. 

The  ordinary  weekly  meeting  of  the 
Society  of  Arts  was  held  on  Wednesday  even- 
ing, at  their  house  in  the  Adelphi,  Robert 
Stephenson,  Esq.,  M.P.,  Vice-President,  in 
the  chair. 

Professor  Wilson,  F.R.S.L;,  late  prin- 
cipal of  the  Agricultural  College  at  Ciren- 
cester, read  a  paper  on  the  recent  improve- 
ments in  the  treatment  and  dressing  of  flax. 
Having  given  some  account  of  the  appear, 
ance  of  the  plant,  the  linum  tuitatiuimumf 
its  time  of  flowering,  and  the  mode  of  reap- 
ing,  the   learned  Professor  proceeded    to 
notice  the  dressing  of  the  straw,  the  object 
of  which  was  to  separate  the  inner  fibre 
from  the  two  outer  ones.     Two  methods  had 
been  invented  for  this  purpose — ^the  mecha- 
nical  and    the    chemical, — the   former  of 
which  dealt  with  the  flax  in  a  dry,  and  the 
latter  in  a  wet  state.  As  the  poorer  sorts  of  flax 
would  not  pay  the  expense  of  "steeping," 
the  mechanical  method  was  best  suited  for 
them  :  but  it  had  the  disadvantage,  from  not 
touching  the  azotized  portion  of  the  plant, 
to  leave  it  with  its  liability  to  ferment  and 
deteriorate.      Lee's  patent  in    1812,   and 
Hill  and  Bundy's  in  1819,  were   directed 
to  this  point,  but  they  did  not  remove  the 
objection,  which  only  chemical  means  could 
surmount.     In  one  of  these  the  fermenta- 
tion was  directly  excited,  and  in  another  the 
azotized  substance  was  "  steeped  out."  Two 
plans  of  proceeding  had  lately  been  brought 
into  operation,  which  were  likely  to  effect  a 
complete  revolution   in  the    manufacture. 
One  method  was  to  immerse  the  flax  in  still 
or  running  water,  and  "  dew-retting,"  the 


object  of  which  was  to  excite  and  exhaust 
the  fermentative  action.  It  had  lately  been 
perceived  that  hot  water  accelerated  the 
process — a  fact  which  appeared  to  be  known 
to  the  Malays  and  the  Bengalese  —  and 
which  was  the  basis  of  the  process  known  as 
"  Schenck's."  This  plan  was  patented  in 
1846,  and  in  1848  the  first  "rettery"  was 
established  under  the  patent,  in  the  county 
Mayo.  It  was  satisfactory  to  know  that 
since  that  time  between  twenty  and  thirty 
of  these  establishments  had  been  founded 
in  Ireland,  besides  others  in  England  and 
Scotland ;  and  in  Ireland  about  40,000  tons 
were  now  prepared  by  this  process  annually. 
A  considerable  economy  was  proved  to  result 
from  the  operation  of  this  system,  in  an  ex- 
tensive series  of  experiments  instituted  by  the 
Irish  Flax  Improvement  Society,  amounting 
to  20  per  cent,  while  with  respect  to  the 
quality  of  the  product,  two  samples  yielded 
respectively  70  and  101  yards,  while  two 
similar  ones,  prepared  upon  the  cold  pro- 
cess, produced  only  60  and  96.  The  market 
returns  were  as  10/.  12s.  against  9L  8s.  on  a 
given  quantity,  and  in  point  of  time  the 
saving  was  three  or  four  days,  instead  of  as 
many  weeks. 

In  the  practice  of  Schenck's  patent  it 
appeared  uiat  100  tons  of  the  straw  by 
seedling,  or  removing  the  seed-bolls  by 
rolling,  produced  67  tons  of  pure  straw, 
which,  when  steeped,  yielded  39§  tons  of 
steeped  straw,  and  ultimately  5'9  tons  of 
dressed  flax,  and  1'47  of  tow.  Flax  straw 
was  always  delivered  in  Ireland  with  the 
seeds  upon  it,  but  in  England  and  Scotland 
that  portion  of  the  plant  was  removed 
previously. 

The  treatment  of  flax  by  alkalies,  as  a 
means  of  dissolving  its  extractive  portions, 
appeared  to  have  been  recommended  by 
Lady  Moira  in  1785,  and  a  factory  was 
established  near  Vienna,  in  which  it  was 
practised.  Berthollet,  Gay  Lussac,  and 
other  chemists,  were  also  acquainted  with 
it.  Mr.  Wilson  next  proceeded  to  describe 
the  invention  of  Watts,  of  Glasgow,  intro- 
duced in  the  early  part  of  last  year,  by 
which  the  subsequent  portion  of"  scutching" 
was  rendered  more  easy,  and  the  operation 
of  steeping  much  accelerated  and  improved, 
a  period  of  from  eight  to  twelve  hours  being 
sufficient  to  bring  it  into  the  state  neces- 
sary for  scutching. 

Watts*  process  consisted  in  the  use  of 
steam,  and  of  steam  alone.  For  this  pur- 
pose the  steam  was  conducted  from  the 
boiler  into  the  lower  part  of  a  large  and 
close  vessel,  of  a  capacity  sufficient  to 
admit  the  quantity  of  straw  to  be  operated 
upon.  This  vessel  was  provided  with  a 
fuse  bottom,  situated  over  the  steam-pipe, 
and  upon  which  the  flax  rested.     As  the 
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Steam  entered  the  vessel,  it  rose  through 
the  mass  of  flax,  and  condensed  upon  the 
roof  of  the  yessel,  to  facilitate  which  object 
the  roof  was  made  the  bottom  of  a  tank  of 
water.     As  the  condensation  of  steam  upon 
a  flat  surface  would  lead  to  a  very  unequal 
distribution  of  the  hot  water  which  became 
generated,    the  roof  was    furnished    with 
a  number  of  short  pendent  spikes,  fVom  the 
points  of  which  it  trickled  uniformly  over  the 
entire  surface  of  the  straw.    He  saw  this 
method  in  operation  at  Belfast  last  year. 
The  process  was  continued  from  eight  to 
twelve  hours,  after  which    the   extractive 
portions  were  found  tO'  be  dissolved  out, 
and  the  steep-liquor,  which  was  first  drawn 
off  into  a  tank,  was  afterwards  preserved  for 
feeding  purposes.   The  flax  was  next  passed 
through  six  or  eight  pairs  of  rollers,  to 
express  the  water  which  was  held  in  sus* 
pension  in  its  capillary  tubes,  and  of  which 
it  was  usually  found  to  contain  as  much  as 
80  per  cent.    In  this  process  the  epidermis, 
or  skin  of  the  flax,  was  broken,  the  contact 
between  the  "  boon  **  and  the  other  portions 
altered,  and  their  separation  by  the  subse- 
quent process  of  scutching  rendered  more 
easy.     From  eight  to  twelve  hours  was  all 
the  time  now  necessary  to  bring  the  straw 
into  a  flt  state  for  scutching.    An  economy 
of  space  resulted  from  the  adoption  of  this 
system,  and  the  Messrs.  Leadbeater,  of  Bel- 
fast, were  adopting  it  extensively.     He  had 
seen  an  experiment  with  it,  in  which  lOcwts. 
of  flax  were  steamed  for  eleven  hours,  and 
when  taken  out  and  dried,  were  reduced  to 
7  cwt.  1 1  lbs.  This  was  afterwards  scutched, 
and  yielded   187  lbs.   of   fine  flax,    1 2  lbs. 
6|ozs.  of  flue  tow,  and   35  lbs.   3ozs.   of 
coarse  tow.    The  yield,  therefore,  was  at 
the  rate  of  18  lbs.  of  fine  flax  for  every  cwt. 
of  straw.    The    time    occupied   in   actual 
labour  was  13|  hours,  to  which  11  hours 
must  be  added ;  making  together  24|-  hours 
from  the  first  step  down  to  the  commence- 
ment of  the  scutching.     It  was  calculated 
in  practice  that  36  hours  were  necessary  to 
convert  the  flax  straw  into  flbre  fit  for  ihc 
purpose  of  the  spinner.     The  cost  of  all  the 
operations,  except  the  drying,   was  under 
10^  a  ton.    The  yield  was  good,  and  the 
yarns  equal  in  quality  to  those  from  Irish 
flax  of  the  best  sort. 

Buchanan's,  also  a  Scotch  invention,  was 
the  next  improvement.  The  principle  of  it 
was  the  use  of  hot  water  in  a  more  elaborate 
arrangement  than  that  of  Watts.  It  could 
not  be  supposed  thc^t  It  was  the  steam  that 
was  effective  in  that  process,  because  it  was 
known  that  steam  exerted  a  very  slight 
action  as  a  solvent  for  flax,  and  that  water 
at  the  temperature  of  140°  was  more  active 
for  the  purpose  even  than  boiling  water. 
The    plan    proposed    by  Buchanan   com. 


menced  with  the  steam-pipe  from  the  boiler, 
which  was  conducted  nearly  to  the  bottom 
of  a  vessel,  while  another  pipe  proceeded 
nearly  f^om  the  bottom  to  a  second  vessel, 
which  contained  the  flax.  A  tank  of  water 
was  placed  over  the  first  vessel,  which, 
being  first  filled  with  cold  water  from  it,  the 
steam  imparted  its  heat  to  it,  until  its  tem- 
perature  was  raised  so  high  that  it  would 
absorb  no  more.  It  then  acted  mechanically 
by  its  pressure,  and  forced  the  hot  water  into 
the  flax  in  the  next  vessel.  The  system  of 
vessels  employed  embraced  a  third  of  much 
smaller  dimensions,  for  the  purpose  of  ad- 
justing the  strength  of  the  steeping  liquor 
from  time  to  time.  An  exceedingly  inge- 
nious mechanical  arrangement,  which  ren- 
dered the  process  self-acting,  eflected  the 
admission  or  stoppage  of  steam  from  the 
boiler,  the  fllling  of  the  first  vessel  from 
the  tank,  and  the  action  of  the^  last  vessel 
mentioned.  This  was  suspended,  and  de- 
scending by  its  own  weight  when  filled  with 
fluid,  emptied  itself  by  striking  a  valve  in 
its  bottom  against  a  fixed  obstacle,  after 
which  it  rose.  The  motion  was  rendered 
available  with  weights  acting  over  pulleys, 
for  opening  or  shutting  certain  of  the  pas- 
sages. Thus  the  steep-liquor  was  heated 
by  steam  in  one  vessel,  and  driven  over  by 
steam  pressure  into  another,  where  the  flax 
was  placed,  and  in  which  condensation  took 
place.  The  steep-liquor  was  then  with- 
drawn by  the  continuous  action  of  the  ap- 
paratus,  and  the  operation  repeated.  The 
first  immersion  generally  lasted  ten  hours, 
and  was  followed  by  others  of  only  ten 
minutes  each.  After  ten  immersions,  it 
was  found  that  the  whole  colouring  matter 
of  the  plant  was  abstracted,  and  the  steep- 
liquors  were  added  to  chaff  and  other  mat- 
ters, in  a  form  not  only  inoffensive  but 
valuable. 

The  advantages  of  the  stecping-liquor 
for  feeding  purposes  were  highly  important. 
It  was  found  to  contain  15  grains  of  nitro- 
gen per  gallon,  and  was  fully  equal  to  dis- 
tiller's wash.  Watts'  process  took  from 
24  hours  to  36  hours  to  the  end  of  the  steep- 
ing; and  Buchanan's  about  a  third  of  that 
time.  In  the  latter  process,  the.  drying 
was  effected  by  the  use  of  porous  earthen 
tubes  in  the  lower  part  of  the  chimney 
shaft,  through  which  the  hot  air  from  the 
flax  was  made  to  pass ;  thus  carrying  off  its 
moisture.  Everything,  therefore,  under 
Buchanan's  process,  was  carried  on  beneath 
the  same  roof.  The  yield  was  equal  to 
other  processes,  and  there  was  a  great 
saving  of  manual  labour.  With  regard  to 
scutching,  mill-scutching  fetched  nearly 
double  as  much  aa  hand-scutching.  The 
remaining  processes  were  spinning,  weav- 
ing, and  bleaching. 
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The  summary  of  the  stat'iBtics  of  the  flax 
and  linen  manufactures  were  as  follows  :— 
In  England  there  were  from  250,000  to 
300,000  spindles  at  work ;  in  Scotland,  be- 
tween 300,000  and  350,000 ;  and  in  Ireland 
upwards  of  500,000  ;— altogether  exceeding 
1,000,000.  The  fixed  capital  invested  only 
in  plant,  and  the  necessary  contingencies 
of  such  a  branch  of  industry,  exceeded 
5,000,000^.  in  England  alone  for  the  pro- 
cesses  of  spinning  and  weaving.  With  re- 
gard to  the  agricultural  portion  of  the  sub- 
ject as  it  now  stood,  the  requirements  of 
trade  exceeded  the  power  of  production. 
We  had  imported  70.000  tons  of  flax  fibre 
every  year,  and  650,000  quarters  of  linseed, 
cither  for  sowing  or  for  pressing  the  oil, 
while  for  feeding,  we  relied  on  foreign  pro- 
duce for  70,000  tons  of  oil-cake  annually. 
In  the  aggregate,  we  were  paying  between 
i,000,000/.  and  6,000,000/.  to  foreign  coun- 
tries for  produce  which  our  own  was  emi- 
nently calculated  to  produce. 

Mr.  Wilson  having  concluded  his  paper, 
a  vote  of  thanks  was  passed  to  him  on  the 
proposition  of  the  Chairman,  and  the  meet- 
ing terminated. 

THE  TRADES  OF  BIRMINGHAM. 

The  gigantic  projects  of  Sir  Charles  Fox 
are    adding  largely  to  the  manufacturing 
reputation  of  Birmingham  and  its  vicinity. 
A  few  weeks  ago  his  enterprising  firm  were 
making  some  large  gasometers  and  appa- 
ratus for  Lima  and  Rome,  and  now  one  of 
the  most  remarkable  specimens  of  the  pro- 
ductions of  our  South  Staffordshire  manu- 
facturers is  a  monstrous  gasometer,  in  course 
of  construction   at   the   works   of  Messrs. 
Joshua  and  William  Horton,  at  Smethwick, 
for  the  Sheffield  Gas  Consumer's  Company. 
It  is  only  a  few  years  ago  that  several  of 
the  most  eminent  engineers  of  the  day  gave 
evidence  before  a  Parliamentary  Committee 
to  the  effect  that  a  gasometer  of  greater  dia- 
meter than  35  feet  would  be  very  dangerous. 
Although  subsequently  practical  men  proved 
such  an  idea  to  be  chimerical,  no  one  had 
attempted  to  manufacture  a  gasometer^  at 
all   approaching  in  size  the  one  to  which 
we  now  allude.    Its  diameter  is  no  less  than 
165  feet,  but  these  colossal  dimensions  do 
not  form  its  only  characteristics  worthy  of 
notice.     In  such  a  work  the  raw  material  is 
usually  the  chief  part  ojf  the  cost ;  and  by 
bringing  a  recent  patent  to  bear  upon  the 
construction,  the  Messrs.  Horton  have  ef- 
fected a  saving  of  no  less  than  2,000t  in 
this  respect,  through  the  absence  of  the  heavy 
iron  framework  which  usually  supports  the 
roof  of  a  gasometer.    Nor  is  this  the  only 
improvement  in  progress  with  regard  to  the 


construction  of  gas-works  and  their  neces- 
sary apparatus.  Messrs.  Horton  are  also 
engaged  in  naanufacturing  telescopic  gas- 
holders  on  a  new  principle,  by  which  still 
further  economy  in  labour  and  material 
will  be  effected.  They  have  also  an  im- 
proved tubular  boiler,  by  the  use  of  which 
one  firm  in  Birmingham  is  said  to  be  saving 
from  600/.  to  .800/.  a  year  in  the  smaller 
amounts  of  fuel  required,  as  compared  with 
ordinary  boilers.  It  is  to  these  continual 
improvements  in  the  make  of  Birmingham 
and  Staffordshire  productions,  for  the  most 
part  suggested  by  the  industrious  artisans 
of  the  neighbourhood,  and  supported  by  the 
spirited  enterprise  of  the  leading  nianufac- 
turers,  that  the  prosperity  of  the  district  is 
in  a  great  degree  attributable. 

The   contract   for    supplying    the    new 
copper  coinage  for  Great  Britain  has  been 
obtained  during  the  past  week  by  Messrs. 
Heaton   and   Son,   of  Birmingham.      The 
weight  of  coua  required  by  the  contract  is 
no  less  than  500  tons,  to  be  minted  into  pence, 
halfpence,  farthings,  and  half-farthings,  and 
— novel  currency — quarter-farthings.    The 
copper  is  to  be  of  the  best  quality,  and  the 
dies  are  to  be  supplied  by  the  Mint.    The 
operation   of  casting   this   vast  weight    of 
metal  will  not  be  commenced  before  the 
end  of  June;  and  when  once  begun  Messrs. 
Heaton  will  not  be  required  to  furnish-more 
than  80,000  pieces  a  day.     This  firm  were 
the  purchasers  of  the   celebrated  minting 
machinery  at  Soho,  where  the  old  heavy  and 
solid  pence  were  coined  at  the  latter  end  of 
the  last  century.     There  is  scarcely  another 
firm  in  the  kingdom  which  could  undertake 
this   work,  and  we  may  mention  that  the 
copper  coinage  of  Canada  and  the  French 
Empire  are  being  simultaneously  executed 
by  tne  same  house. 

The  heavy  machinery  and  railway  busi- 
ness,  in  the  orders  for  which  iron  constitutes 
the  sole  material,  is  extremely  active.  Ex- 
tensive orders  are  in  the  district  for  all  de- 
scriptions of  railway,  and,  should  the  ten- 
ders sent  in  be  accepted,  there  will  be  a 
great  increase  in  the  present  abundant  work 
of  the  neighbourhood.  Axles,  chairs,  wheels, 
&c.,  are  required  in  great  quantities. 

The  Australian  trade  is  still  active,  but 
many  of  our  Birmingham  exporters  are  ap- 
prehensive  of  a  glut.  There  are  symptoms 
of  an  overstocked  market  in  Melbourne,  and 
merchants  are  becoming  cautious  in  their 
supply  of  manufactures. 


THE  IRON  TRADE. 

The  ironmasters  of  South  Staffordshire 
at  their  preliminary  meeting  held  on  Thurs- 
day, reduced  the  price  of  bar  iron  1/.  per 


THE   "ERICSSON." 


289 


ton,  and  all  other  descriptions  in  a  similar 
proportion.  Several  of  the  great  firms  of 
the  district  were,  we  understand,  opposed 
to  the  proposal,  but  the  injury  done  to  small 
manufacturers  of  articles  of  hardware  by  the 
high  price  of  the  raw  material  induced  the 
"  trade  "  reluctantly  to  assent  to  it. 

In  reference  to  this  reduction  the  Bir- 
mingham  Journal,  after  deprecating  former 
vnnecesaary  and  impolitic  advances,  says, 
"  We  believe  that  at  the  prices  now  fixed 
by  the  meeting  a  sound  and  large  demand 
may  be  maintained  for  some  time  longer. 
Buyers  have  been  holding  ofif  during  the 
quarter  in  anticipation  of  this  decline  of 
price,  and  orders  may  now  be  expected  to 
flow  in  pretty  freely.  Moreover,  there  are 
two  circumstances  which  must  operate  in 
preventing  prices  from  going  down  much 
further  at  present  The  stocks  on  hand  are 
■mall,  and  it  is  feared  that,  as  the  summer 
advances,  the  make  of  iron  will  be  just 
what  the  workmen  please — that  is  to  say, 
scarcely  more  than  one-half  of  the  produc- 
ing powers  of  the  district."  It  ought  to  be 
borne  in  mind  that,  although  bars  are  nomi- 
nally fixed  at  10/.,  there  are  many  makers  who 
are  not  bound  by  the  regulations  of  **  the 
trade,"  who  will  sell  at  less,  and  who  during 
the  present  week  have  entered  into  contracts 
upon  lower  terms. 

Indeed,  it  is  now  admitted  on  all  hands, 
that  it  was  utterly  impossible  to  keep  up 
our  continental  and  American  trade  with 
bars  at  11/.  per  ton  ;  pig  iron  from  51.  lOs. 
to  6Lf  and  all  other  description  of  iron  in 
proportion.  The  American  spring  buyers, 
who  have  just  left  here,  have  not  taken  with 
them  heavy  iron  goods  for  stock,  having,  as 
they  stated,  reason  to  believe,  from  the  ac- 
counts they  had  received  from  home,  that 
the  whole  of  the  ayailable  mines  in  the 
United  States  would  be  forthwith  put  to 
work,  if  the  prices  continued  high  in  Eng- 
land.  Many  furnaces  have  been  already 
blown  in,  and  a  considerable  yield  obtained 
from  them,  so  that  it  is  evident  sound  policy 
has  dictated  to  our  South  Stafibrdshire 
makers  the  propriety  of  a  descending  scale. 
The  sudden  and  enormous  advance  which 
they  made  from  61.  to  lU.  per  ton,  could 
not  fail  to  produce  derangement  in  the  ti-ade, 
and  eventually  lead  to  reaction.  Even  at 
10/.  it  will  require  no  small  efforts  to  main- 
tain our  ground  abroad. 

Glasgow  Pig' Iron  Market ^  Ghugow,  April 
2. — Throughout  this  week  pig-iron  has  been 
firm,  and  prices  have  advanced  slightly,  the 
market  closing  very  firm  at  56s.  cash  for 
warrants ;  buyers  at  54s.  9d.  No.  1,  G.M.B. 
quoted  55s.  fid. ;  No.  3,  54s.  6d. ;  No.  1 
Gartsherrie,  57s.;  against  shipment  The 
demand  for  tonnage  continues  active,  and 
Boarcity  of  ships  is  much  felt 


yfmmcfl.— By  the  Royal  Mai)  steamer 
Africa,  which  arrived  at  Liverpool  on  Sun- 
day morning  with  advices  from  New  York 
to  the  2drd  ult,  we  learn  that  iron  was  not 
much  inquired  for  in  the  market  of  that 
city,  and  that  prices  were  nominaL 


THE  "ERICSSON." 

In  the  present  state  of  our  information 

on  the  subject  of  the  calorie  ship  Ericuon, 

her  actual  efficiency  for  long  sea  voyages, 

and  the  probable  intention  of  her  owners 

with  regard  to  her,  the  following    letter 

from  one  of  our  correspondents  at  New 

York,  will  perhaps  be  deemed  acceptable  by 

our  readers : 

New  York,  March  Utk,  1853. 
Dear  Sir, — I  would  long  since  have 
sent  you  an  account  of  ilmErietson  steamer, 
but,  from  the  difficulty  of  getting  you  any- 
thing like  a  practical  and  unbiassed  desorip- 
tion  or  opinion,  I  w^as  obliged  to  content 
myself  with  sending  you  the  account  ren- 
dered by  the  press  of  the  day.  She  has, 
however,  returned  to  this  port  from  Wash- 
ington, after  having  been  there  for  the  pur- 
pose of  treating  the  Legislature,  wiUi  a 
view  to  get  an  order  for  a  few  vessels ;  but 
the  vote  of  the  House  appears  to  have  ffone 
against  the  order  for  ships  with  calorie 
engines.  They  have  given  an  order  for  a 
land  one,  to  see  how  it  will  work  ;  but  they 
might  have  been  supplied  with  all  the  data, 
so  far  as  the  stationary  engine  is  concerned, 
by  getting  the  drawings  and  description  of 
Stirling's  engine,  which  has  been  working  at 
Dundee  for  more  than  the  last  ten  years,  to 
my  knowledge,  and  which  is  as  nearly  like 
the  caloric  engine  as  may  be.  The  rate  of 
sailing  under  the  influence  of  the  engines, 
without  the  aid  of  canvas,  I  cannot  obtain ; 
for  she  has  been  so  long  on  her  voyage  that 
they  are  ashamed  to  make  the  times  and 
rate  of  speed  known.  The  proprietors  ap- 
pear  to  me  to  have  considered  their  bird 
able  to  fly  before  the  wings  were  properly 
grown,  like  the  generality  of  American  in- 
ventions. When  the  vessel  made  a  trial 
trip  down  to  the  Bay  of  New  York,  she  was 
brought  up  next  day  by  a  tug-steamer, 
which  had  rather  a  suspicious  look;  but 
the  wonderment  soon  vanishes  when  you 
arc  made  acquainted  with  the  fact,  that 
previous  to  starting  it  is  necessary  to  get 
up  the  pressure  in  the  air  reservoirs  by 
means  of  hand-pumping,  or  by  the  aid  of  a 
small  engine.  As  the  present  time,  the 
Ericsson  is  fitted  with  a  small  engine  for 
the  purpose ;  and  the  least  possible  time  in 
which  they  have  yet  been  able  to  get  up  the 
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requisite  pressure  for  starting    has  been 
40  minutes.    This,  howe?er,  it  is  fair  to 
state,  is    a  considerable    reduction    from 
2  hours,  the  time  taken  at  the  first  stages  of 
the  trials ;  and  it  is  possible  it  may  jet  be 
greatly  shortened.    As  the  matter  stands  at 
present,  it  entirely  precludes  the  idea  of 
this  kind  of  mover    being  employed  for 
riTer-boats,  if  it  does  not  equally  incapaci- 
tate it  for  sea-going  purposes.     The  ma- 
chinery of  the  Ericuen  had  a  very  favour- 
able external  appearance,  indeed,  previous 
to  starting ;   but  after  she  has  made  one 
trip  to  the  mouth  of  the  bay  and  another  to 
Washington,  she  has  come  back  almost  a 
total  wreck  in  bo  far  as  concerns  the  prin- 
cipal parts,  and  for  reasons  which  I  see,  by 
the  Mechaniei'  Magaxine,  some  of  the  mem- 
bers of  the  Institution  of  Civil  Engineers  of 
London   very  judiciously  expressed  some 
fears,  although  the  evil  does  not  necessarily 
appear  to  be  beyond  the  limits  ef  meeting  a 
remedy.    In  the  steam  engine,  the  pressure 
sustained  by  the  boiler  remains  nearly  uni- 
form ;   but  in  the  caloric  engine,  on  the 
contrary,  the  pressure  is  with  every  sue 
cessive  stroke  of  the  machine  brought  up  to 
a  maximum,  and  then  again  suddenly  re- 
duced, which  amounts  to  something  like  an 
unnatural  and  violent  breathing.     In  the 
steam  engine  this  appears  natural,  although 
forcible.    The  results  of  this  action  very 
soon  began  to  show  themselves  upon  the 
air-heating  chambers,  but    especially   on 
those  surfaces  next  to  the  fire,  which,  being 
made  of  malleable  iron  plates  riveted  to- 
gether, their  continuous  expansion  and  con- 
traction very  soon  slackened  the  rivets  and 
permitted  the  (»sc«pe  of  air.     The  air  re- 
servoirs, which  are  also  made  of  malleable 
iron  plates,  riveted  similar!}^  to  those  of  a 
steam  boiler,  were  strengthened  by  stays, 
and  the  action  of  the  continuous  inspiring 
and  expiring  made  the  rivets  give  out,  and 
the  stays  give  way,  so  that  upon  the  return 
voyage  the  Ericsson  made  a  very  bad  pas- 
sage.    One  of  her  eight  furnaces  had  to  be 
stopped  altogether.    One  stoker  is  enabled 
to   keep  the  whole  of  the  eight  furnaces 
going,  having  only  to  put  in  about  60  lbs. 
of  coals  into  each  of  the  furnaces  at  inter- 
vals  of  80  minutes.    The  coal  used  is  an- 
thracite.    Of  course,  Newcastle  coal  would 
not  do  to  be  treated  in  the  same  manner  as 
the  anthracite.    The  furnaces  of  the  caloric 
engine,  which  are  eight  in  number,  require 
the  greatest  attention,  much  more  so  than 
those  of  the  steam  engine ;  for  if  the  tem- 
perature  gets  either  a  very  little  too  high, 
or  a  very  little  too  low,  the  action  of  the 
engine  ceases.    Upon  the  whole,  the  disap- 
pomtment  to  the  Americans  will  be  eon- 
siderable;  after  the  great  noise  and  expecta- 
tions which  were  raised  on  the  subject;  and 


I  question  very  much  if  they  have  got  any- 
thing like  the  same  amount  of  power  as  the 
same  quantity  of  fuel  applied  to  the  steam 
engine  would  have  produced. 

Engineer. 


THE  "  GREAT  BRITAIN." 

The  screw-steamship  Otrat  Brttaln,who9e 
arrival  firom  Australia  had  been  long  and 
anxiously  looked  for,  was  telegri^hed  oft 
Holyhead  at  six  o'clock  on  Saturday  morn- 
ing, and  arrived  in  the  Mersey  about  four 
o'clock  in  the  afternoon.  On  its  be- 
coming known  throughout  the  town  *  that 
she  had  been  telegraphed,  thousands  of 
persons  hastened  to  the  different  pier-heads, 
in  order  to  secure  places  from  which  to 
obtain  a  good  view  of  her  massive  propor- 
tions as  she  steamed  up  the  river.  The 
scene  that  presented  itself  when  she 
rounded  the  Rock  Lighthouse  was  most 
remarkable,  the  pier-heads,  for  three  or 
four  miles  in  length,  being  olosely  packed 
with  people,  who  manifested  their  approba- 
tion by  giving  several  rounds  of  hearty 
cheering.  She  has  brought  260  passengers, 
and  gold-dust  of  the  value  of  about  550,000/. , 
on  freight.' 

With  respect  to  the  passage  of  the  Greai 
Britain,  it  has  been  performed  under  pecn- 
liarly   adverse   circumstances — an    insufll- 
cient  supply   of  coal  throughout.     At  no 
time  during  the  trip  have  more  than  four 
boilers  been  in  use,  in  place  of  six,  and 
yet,  notwithstanding  that  disadvantage,  ahe 
could,  without  the  aid*  of   canvas,  steam 
upwards  of  200  miles  per  day.     She  sailed 
from  Hobson's  Bay,  Melbourne,  on  the  6th 
of  January,   and  arrived,   on   Uie   10th  of 
February,  at  Simon's  Bay,  where  she  was 
detained  upwards  of  eight  days  coaling. 
After    coaling,    she    went  to  Table  Bay, 
whence  she  sailed  at  four  a.m.  on  the  20th 
of  February,  and  afterwards  put  into  St 
Michael's  and  Vigo,  where  she  was  detained 
four  days.     Her  passage  from  Melbourne, 
including  detention,  is  86  days,  but,  deduct- 
ing detention,  only  72  days.    The  highest 
rate  of  sailing  on   any  one  day  was  248 
miles,  and  the  lowest  100.    The  total  dis- 
tance  sailed  over,  as  per  log,  is   14,688 
miles,  which  gives  an  average  speed  for  the 
72  days  of  204  miles  per  day.    The  passen- 
gers speak  in  the  highest  terms  of  the 
qualities    of   the    ship,   and    also  of   the 
courteous  and  gentlemanly  conduct  of  the 
commander  (Mr.  R.  Matthews)  and  officers 
towards  them. 

It  is  the  intention  of  the  owners  of  the 
Oreat  Britain  to  despatch  her  again  to 
Australia  in  a  short  time. 

We   are  informed  that  the  Oreai  Bn- 
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tidn*  f  bottom  was  not  examined  previous 
to  her  departure  for  Australia,  tne  com- 
position  she  had  been  coated  with  (Messrs. 
Peacock  and  Buchan's)  having  been  laid 
on  upwards  of  nine  months  before,  and 
although  clean  as  far  as  could  be  ob- 
served before  leaving  the  Liverpool  Docks, 
we  understand  that  the  inventors  of  the 
composition  (Messrs.  Peacock  and  Bu- 
chan)  protested  against  the  consequences 
of  her  going  on  so  long  a  voyage  with- 
out being  recoated.  It  is  now  seventeen 
months  since  she  was  docked,  and  it  is 
therefore  natural  to  suppose  that  her  bot- 
tom must  be  very  foul,  and  hence  the  pro- 
traction of  the  voyage,  there  being  no 
means  of  examining  so  large  a  vessel  in 
Australia. 


TRIAL  OF  THE   BOOMERANG 
PROPELLER  AT  LIVERPOOL. 

On  Tuesday  afternoon,  a  trial  of  Sir  Tho- 
mas Mitchell's  "  boomerang*'  propeller 
took  place  in  the  Mersey.  The  trial  trip 
was  made  in  the  Genooa^  one  of  Messrs. 
M*Kean  and  M'Klarty*8  Mediterranean 
steam-ships,  the  distance  being  from  the 
Rock  Light  to  the  Crosby  Lightship  and 
back.  The  boomerang  is  used  in  a  similar 
way  to  the  ordinary  screw,  but  its  design 
and  construction  are  widely  different.  The 
original  idea  was  borrowed  by  the  inventor 
from  the  peculiar  gyrations  of  the  weapon 
used  by  the  natives  of  Australia  in  its  flight 
through  the  air.  That  instrument  is  cres- 
cent-shaped; but,  instead  of  an  arc,  it 
has  an  elbow  in  the  middle.  It  is  about 
2  feet  long,  and  about  2  inches  broad,  a 
quarter  of  an  inch  thick,  and  is  made  of 
heavy  wood.  When  thrown  in  the  air  by 
the  natives,  it  describes  two  revolutions, 
one  direct  and  the  other  rotary.  By  the 
latter  motion  it  revolves  round  its  own 
centre  of  gpravity,  b  enabled  to  survive  the 
direct  impetus  with  which  it  is  sent  up,  and 
is  made  to  screw  back  to  the  spot  whence  it 
was  thrown. 

This  peculiarity  suggested  what  is  called 
''the  boomerang  propeller,'*  which,  in  the 
course  of  the  day,  was  described  by  Sir 
Thomas  Mitchell.  After  many  experiments 
made  for  the  purpose  of  discovering  the 
best  means  of  attaching  a  centre,  so  as  to 
make  the  principle  applicable  to  the  pro- 
pulsion of  vessels,  the  various  practical  dif- 
ficulties in  the  way  were  removed.  The 
elbow-shaped  weapon  of  the  savage  gliding 
through  the  air  snows  how  the  difficulty  of 
the  centre  may  be  avoided ;  the  cusps  illus- 
trate the  mode  by  which  engineers  may 
regulate  the  circumference,  while  the  gene- 
ral form  of  the  missile,  in  acting  obliquely 


on  the  radius  of  the  rotary  motion,  teaches 
how  it  is  possible  to  embrace  two  .columns 
of  water  at  once  with  the  least  possible  sur- 
face and  the  least  obstruction  to  the  ro- 
tary motion,  but,  at  the  same  time,  with  the 
greatest  effect  as  a  screw. 

In  the  form  in  which  the  boomerang  pro- 
peller was  patented  in  1848,  its  construc- 
tion was  made  to  depend  upon  an  observa- 
tion of  the  rotation  of  the  boomerang  about 
its  vacant  centre  of  gravity,  in  consequence 
of  its  crooked  form,  and  Sir  Thomas 
Mitchell  conceived  the  idea,  that  this  centre 
might  be  in  the  line  which  would  cut  off 
from  the  entire  curve  equal  portions,  the 
sum  of  which  should  be  equal  In  surface  to 
the  central  portion  which  remained.  About 
a  point  so  determined,  accordingly,  the 
propeller  was  made  to  revolve,  and  the 
result  of  the  arrangement  is  to  make  the 
edees  opposed  to  the  water  work  in  it 
obliquely  to  the  radius  of  rotary  motion, 
much  in  the  manner  in  which  a  shell  augur 
penetrates  wood.  It  is  conceived  that  a 
motion  so  produced  has  no  tendency  to 
throw  the  water  into  a  cone. 

The  great  difficulty  of  testing  the  true 
value  of  the  invention  has  hitherto  lain,  and 
still  continues  to  lie,  in  the  fact,  that  screw, 
vessels  are  built  with  apertures  too  narrow 
for  its  application  in  its  entire  and  complete 
form.  It  requires  a  space  equal  to  at  least 
one-third  of  the  height  of  the  aperture. 
The  only  opportunity  the  inventor  has  at 
present  had  for  testing  it — and  this  a  very 
severe  test — is  by  applying  only  mutilated 
portions  of  it,  relying  on  the  more  harmo- 
nious nature  of  its  surface  compared  with 
the  screw  now  in  use,  and  to  its  perfect 
freedom  at  the  centre,  which  prevents  it 
from  choking,  and,  consequently,  gives  ^it 
greater  facility  for  rotary  motion.  So 
great  is  the  mutilation  necessary  to  admit 
of  a  trial  at  all  with  ordinary  steamers,  that, 
whereas  the  chief  advantage  of  the  boouu>- 
rang  propeller  is  in  its  embracing  two- 
thirds  of  the  helix  at  once,  the  two  blades 
of  the  one  used  in  the  Genova  were  not 
more  than  one-seventh  each  of  the  complete 
spiral,  or  less  than  one-third  on  the  whole. 

Another  advantage  in  the  boomerang  is, 
that  from  the  convexity  of  one  blade  and 
the  concavity  of  the  other,  the  water  is 
prevented  from  being  driven  to  the  centre, 
and  thus  choking  it,  as  in  the  common 
screw,  and  direct  steering  is  thus  materially 
facilitated. 

The  severest  test  that  could  be  applied 
was  submitted  to  yesterday.  The  pitch  of 
the  two  mutilated  portions  was  nearly  double 
the  diameter — ^tbat  ia,  the  pitch  was  23  feet 
2  inches,  and  the  diameter  12  feet  3  inches, 
so  that  the  working  surface  was  5  feet  less 
than  that  of  the   common  screw,   against 
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which  it  has  been  tried ;  and  whereas  the 
common  screw  weighed  62  cwt.  the  boome- 
rane  was  only  26  ewt 

Notwithstanding  these  adverse  circum- 
stances, the  average  speed  obtained  in  slack 
water  was  from  9  knots  to  9^  knots,  under  a 
pressure  of  steam  of  from  6  lbs.  to  9  lbs. ;  a 
speed  which  several  scientific  gentlemen  on 
board  asserted  was  one  knot  faster  than 
could  have  been  made  by  the  common  screw 
under  the  same  pressure  of  steam. 

In  the  course  of  the  afternoon  the  visitors 
were'  entertained  to  dinner  in  the  iirst-class 
cabin,  Mr.  Lamont,  of  the  firm  of  Messrs. 
M'Kean  and  M'Klarty,  occupying  the  chair. 
That  gentleman,  in  the  course  of  some  ob- 
servations made  after  the  cloth  had  been 
withdrawn,  regretted  that  complete  justice 
had  not  been  done  to  the  boomerang  on  this 
occasion,  owing  to  the  inability  of  the  en- 
gineer to  keep  the  steam  up  to  a  fair  pres- 
sure of  10  lbs.  He  and  the  Company  he 
represented  were,  however,  so  convinced  of 
the  great  superiority  of  the  boomerang  over 
the  screw,  that  they  were  having  one  of  their 
vessels  prepared  for  the  trial  of  the  new  pro- 
peller in  its  integrity.  Mr.  Lamont  also 
referred  to  the  use  of  English  anthracite, 
in  lieu  of  coals.  They  had  tried  it  with 
complete  success  in  the  last  voyage  of  the 
LivomOf  having  found  that  it  was  more  ser- 
viceable, and  took  up  less  space.  In  her 
previous  voyages  the  Livorno  required  17 
tons  of  coaI,-<whereas  she  had  only  consumed 
12  tons  5  cwt.  of  anthracite.  He  thought 
this  would  create  as  great  a  revolution  as 
the  boomerang,  because,  if  they  could  save 
a  quarter  of  the  consumption  of  fuel,  much 
inconvenience  and  delay  would  be  prevented. 
If  the  Great  Britain,  for  instance,  instead  of 
consuming  1,500  tons  of  coal  on  her  passage 
to  Australia,  only  required  1,000  tons,  she 
could  accomplish  the  whole  distance  with- 
out touching  at  St.  Helena  for  coals.  The 
gain  by  anthracite  instead  of  coal  would, 
in  his  opinion,  be  about  35  per  cent.,  besides 
having  the  gratifying  fact  that  anthracite 
was  not  liable  to  spontaneous  combustion. 


The  Isihmut  qf  Darien    Sidp   Canal.      By 
Dr.  Culleh,  F.R.G.S.     Second  edition, 
much  enlarged.     Effingham  Wilson. 
The  practical  and  tangible  shape  which 
the  enterprise  and  engineering  skill  of  Sir 
Charles  Fox  and  his  associates  in  tlie  Darien 
route  project  have  given  to  the  long  contem- 
plated connection  of  the  Atlantic  and  Paci- 
fic Oceans  in  this  region,  has  attracted  to  it 
a  degree  of  interest  commensurate  with  the 
magnitude  of  the  results  which  depend  upon 


its  execution,  and  which  is  amply  attested 
by  the  appearance  of  an  enlarged  edition  of 
Dr.  Cullen's  account  of  the  subject.  As  is 
well  known  to  those  who  keep  their  eye  on 
events  passing  in  the  great  theatres  of 
British  nidustry  in  distant  parts  of  the 
world,  this  gentleman  has  distinguished 
himself  by  the  energy  and  success  with 
which  he  has  prosecuted  his  explorations 
on  the  Isthmus  of  Darien,  and  the  sagacity 
which  has  directed  them.  Proceeding  upon 
the  basis  which  his  comprehensive  observa> 
tions  enabled  him  to  form,  the  survey  of 
the  country  which  has  since  been  made  has 
demonstrated  that  the  undertaking  comes 
fairly  within  the  scope  of  English  capital 
and  skill,  while  it  holds  out  the  prospect  of 
a  golden  return  to  the  company,  and  of 
immeasurable  benefits  to  mankind.  The 
volume  in  which  this  great  subject  is  de- 
veloped to  the  reader  in  its  numerous  bear- 
ings and  ramifications,  is  one  which,  on 
this  account,  must  be  regarded  as  of  con- 
siderable interest.  Its  author,  at  great  cost 
of  literary  research,  has  digested  popu- 
larly and  comprehensively,  the  history  of 
the  great  unaertaking  now  about  to  be 
fairly  carried  into  practice,  and  those  of  the 
competing  schemes  which  at  various  times 
have  been  launched  npon  the  consideration 
of  the  public. 

The  statement  of  the  views  of  the  parties 
promoting  them,  a  minute  explanation  of 
the  engineering  features  of  eacl»,  and  a  fair 
consideration  of  their  relative  merits  and 
demerits,  which  will  be  found  in  its  pages, 
is  well  worthy  of  serious  attention ;  as  the 
superior  advantages  of  the  Darien  route  in 
point  of  economy  of  construction  and  main- 
tenance, facilities  of  transit  and  capacity 
for  vessels  of  the  largest  draught,  salubrity 
of  climate,  and  other  minor  natural  advan- 
tages, will  certainly  appear  from  the  com- 
parison. In  noticing  this  portion  of  the 
subject  on  a  former  occasion,  we  adverted 
to  the  chief  of  these  points,  and  particularly 
the  advantage  of  the  Darien  project  as  re- 
gards the  total  length  of  the  passage  from 
sea  to  sea,  and  the  comparatively  small 
magnitude  of  the  cuttings  which  are  neces- 
sary. Of  all  the  routes  which  have  been 
proposed,  the  Nicaragua  alone  has  put  for- 
ward any  pretensions  to  rival  the  Darien  , 
but  these  have  been  fully  disposed  of  by  Sir 
Charles  Fox,  whose  exposition  of  the  details 
of  the  quebtion  of  engineering  facilities 
must  be  taken  to  bo  definitively  conclusive  in 
favour  of  Darien.  His  correspondence  with 
the  Times  on  the  subject,  and  the  articles  of 
the  Timei  city  correspondent  in  favour  of 
the  Nicaragua  route,  will  be  found  in  an 
appendix  i  and  Dr.  Cullen  has  thought  the 
subject  so  worthy  of  consideration,  that  he 
has    prepared   an   analysis   of   its    salient 
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points,  exhibiting  the  contrast  upon  each 
of  them  in  parallel  columns.  Notwithstand- 
ing the  legal  difficulties  which  surround  the 
Nicaragua  scheme,  and  which  have  now 
removed  it  from  commercial  competition, 
we  recommend  the  consideration  of  the 
relative  merits  of  the  two,  because  in  doing 
so  the  best  idea  of  the  substantial  nature  of 
the  undertaking  will  be  formed. 

All  the  collateral  subjects  upon  which 
the  public  now  desire  to  have  information, — 
sucn  as  the  result  in  figures  of  the  economy 
of  a  cut  across  the  isthmus,  the  nature  and 
products  of  the  soil,  the  character  of  the 
coast  at  each  end  of  the  line  of  communica- 
tion, the  number,  occupations,  condition, 
and  language  of  the  inhabitants, — these, 
and  a  number  of  others  are  fully  gone  into, 
and  facts  relating  to  them  condensed  from 
a  wide  surface  of  information,  and  arranged 
in  a  convenient  form  for  study  or  reference. 
Besides  an  ample  account  of  the  towns  and 
villages  of  the  region,  full  and  authenticated 
particulars  are  given   of  minor  projected 
routes  and  the  causes  of  their  inadequacy 
or  failure.    The  historical  part  of  the  sub. 
ject  has  also  received  from  Dr.  CuUen  the 
great  attention  which  its  interest  and  the 
instruction  it  conveys  required  of  him.    A 
particular  feature  of  interest,  indeed,  which 
belongs  to  this  book,  and  second  only  to 
the  minute  and  practical  examination  of 
the  details  of  the  work  itself,  is  the  history 
of  the  unfortunate  Scotch  colony  established 
on  the  coast  of  Darien,   and  of  the  cruel 
desolation  which  was  made  to  fall  upon  it. 
A  valuable  appendix  is  added,  which  in- 
cludes a  rather  copious  vocabulary  of  the 
Darien  language ;  .the  valuable  engineer's 
report,  made  by  Mr.  Oisborne  to  Messrs. 
Fox,  Henderson,  and  Brassey ;  the  prospec- 
tus of  the  "  Atlantic  and  Pacific  Junction 
Company,"    and    some    other  matters  of 
importance.     Upon  the  whole,  Dr.  Cullen's 
book  is  one  in  which  an  unusual  amount  of 
interest  must  necessarily  be  felt  in  connec- 
tion with  this  vast  undertaking,   and  the 
public  obligation  which  is  due  to  him  for 
the  part  he  has  taken  in  originating  it  has 
been  greatly  enhanced  by  his  comprehen- 
sive, circumstantial,  and  highly  interesting 
account  of  the  whole  subject. 


Cyclopadia  rf  Utrful  Arit.  Edited  by 
Charles  Tomlinson.  Fart  XXX. 
George  Virtue. 

The  terms  of  high  commendation  in 
which,  with  sincere  pleasure,  we  have 
spoken  hitherto  of  this  popular  and  elegant 
exposition  of  the  present  and  past  condition 
of  the  arts  and  sciences,  apply  most  de- 


servedly to  the  part  which  has  just  been 
issued— No.  30  of  the  series.  Among  the 
very  numerous  serials  of  high  character  for 
their  literary  and  graphical  merits,  we  ven- 
ture to  say  there  is  not  one  which  more 
extensively  or  more  efiectively  inculcates  a 
taste  for  this  study  among  the  middle  and 

the  better  portions  of  the  industrial  commu- 
nity, probably  the  most  useful  of  any  to 
which  their  attention  could  be  directed.  A 
series  in  itself  so  complete,  so  amply  and  so 
beautifully  illustrated,  and  written  with  so 
extensive  a  knowledge  and  so  just  an  ap- 
preciation of  the  salient  points  of  each  sub- 
ject,  is,  indeed,  a  contribution  to  our  scien- 
tific literature  which  scientific  readers  should 
be  thankful  for. 

The  present  part  pursues  the  alphabet  of 
the  arts  and  sciences  from  "  photography," 
which  is  here  concluded,  to  the  great  subject 
of  "  pottery  and  porcelain ;"  a  great  por- 
tion of  which  is  disposed  of.  The  art  of 
photography  has  been  treated  of  at  once  in 
a  scientific  and  in  a  practical  manner ;  the 
scientific  principles  of  it  having  been  fully 
explained,  and  the  practical  rules  stated, 
which  experience  has  brought  us  acquainted 
with,  together  with  the  modes  of  their  ap- 
plication, and  the  requisite  cautions  to  be 
observed.  After  this  comes  the  highly  in- 
teresiing  subject  of  '*  photometry,"  which 
is  giveu  concisely,  yet  fully  and  clearly. 
The  structure  of  the  pianoforte,  and  the 
consideration  of  its  numerous  details, 
occupies  a  Inrge  part  of  the  volume,  and 
are  illustrated  with  a  great  number  of 
engravings  well  wortliy  of  attention.  An 
article  on  the  pin  -  manufacture  de- 
scribes fully  and  popularly  every  process 
of  that  wonderful  branch  of  British  industry. 
Some  illustrations  of  ** ptse-work,"  together 
with  an  explanation  of  the  principle  and 
mode  of  structure,  will  be  read  with  interest. 
Next  we  find  a  useful  article,  accompanied 
with  numerous  illustrations,  on  planes  and 
planing-machines.  "Plastering,"  "plat- 
ing," "  platinum,"  and  "plumbing,"  are 
also  very  copious  in  their  information.  Then 
comes  a  very  excellent  article  on  potas- 
sium, in  which  the  subject  is  treated  of 
in  a  manner  due  to  its  importance  on 
chemical  considerations,  and  wiiich  is  well 
illustrated.  The  article  on  "  pottery  and 
porcelain,"  so  far  as  it  has  proceeded,  is 
exceedingly  well  presented  in  its  historical 
aspect,  and  the  account  of  the  materials  em- 
ployed and  their  mode  of  treatment  It  is  also 
extremely  well  illustrated.  A  finely-executed 
engraving  of  an  oil-mill  accompanies  the 
part,  which  is  altogether  of  a  very  high 
character,  regard  being  had  to  the  range  of 
subjects  embraced  by  it. 
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THE   IRON   MANUFACtURE   AND 
ITS  RECENT  IMPROVEMENTS. 

The  following  observations  on  the  iron 
manufacture  are  extracted  from  a  Paper 
"  On  Iron,  and  Some  Improvements  in  its 
Manufacture/*  which  was  read  at  the  last 
meeting  of  the  Birmingham  Institution  of 
Mechanical  Engineers. 

There  is  no  doubt  that  many  most  valu- 
able improvements  have  been  introduced 
(more  especially  of  late  years)  by  iron- 
masters and  others  connected  with  the  iron 
trade ;  but  these  have  chiefly  had  reference 
to  the  later  stages  and  finishing  processes 
in  iron  making,  and  to  the  machinery  con- 
nected with  these  processes.  Of  the  che- 
mistry of  the  blast-furnace,  of  the  changes 
produced  by  the  process  of  refining,  and  in 
puddling,  we  are  still  ignorant.  Having 
devoted  a  good  deal  of  time  to  this  subject, 
the  writer  may  be  allowed  to-  say,  that  the 
more  he  has  studied  it,  and  the  more  he  has 
seen  of  iron  making,  the  more  convinced  he 
is  of  our  ignorance ;  and  it  is  to  be  hoped 
that  some  steps  will  be  taken  to  improve 
our  knowledge,  and  render  the  various  pro- 
cesses certain  and  economical. 

The  chief  varieties  of  iron  ore  which  are 
used  in  this  country  are  the  Clay-band,  the 
Black-band,  and  the  Hematite.  From  the 
Hematite  the  purest  pig-iron  and  strongest 
bar-iron  are  said  to  be  made ;  and  from 
Clay-band  a  stronger  malleable  iron  is 
generally  supposed  to  be  obtained  than 
from  the  Black-band ;  but  the  various  qua- 
lities can  be  altered  by  the  judicious  iron- 
master, and  malleable  iron  of  as  good  qua- 
lily  can  be  produced  from  Black-band  as 
from  the  Hematite  or  Clay-band.  The 
writer  does  not  here  allude  to  improvement 
of  quality  by  mixing  different  ores  (by 
which,  it  is  well  known,  the  bad  qualities  of 
some  descriptions  are  entirely  removed), 
but  to  the  skilful  treatment  of  one  or  more 
ores  of  a  somewhat  similar  character. 

The  first  stage  in  the  manufacture  of  iron 
is  the  conversion  of  the  ore  into  cast-iron, 
which  is  accomplished  in  various  ways.  In 
Great  Britain,  the  ore,  ailcr  being  calcined, 
if  necessary,  is  introduced  with  layers  of 
cual  or  coke,  and  a  fiux  (usually  a  carbonate 
of  lime),  into  a  large  furnace,  and  a  strong 
blast  (either  hot  or  cold)  is  urged  through 
the  previously  kindled  mass,  to  accelerate 
the  combustion  of  the  fuel,  and  the  con- 
version and  fusion  of  the  metal,  which 
is  usually  tapped  from  the  furnace  once 
in  the  twelve  hours,  and  run  into  pigs 
or  ingots,  which  go  by  the  name  of  **  hot 
or  oold-blast  iron,"  according  to  the 
nature  of  the  blast  employed.  The 
subdivisions  of  both  these  sorts  of  Iron  are 
the  same,  viz.,  Nos.  1,  2,  and  3,  when  for 


foundry  purposes,  and  forge  or  white  iron 
when  intended  for  being  converted  into 
malleable  iron ;  these  numbers  and  qualities 
of  iron  are  supposed  to  differ  from  each 
other  in  the  quantity  of  carbon  contained 
in  each,  although  this  is  doubted  by  many 
eminent  chemists.  No.  1  is  certainly  darker, 
sofler,  and  more  carbonaceous-looking  than 
the  other  numbers,  and  forge  or  white  iron 
appears  to  contain  very  much  less  carbon 
than  any  iron  intended  for  foundry  pur- 
poses ;  but,  as  we  see  a  similar  efrect  pro. 
duced  on  foundry  iron  by  rapid  chilling  to 
that  produced  in  forge  iron  by  the  supposed 
abstraction  of  carbon,  it  will,  perhaps,  be 
more  readily  admitted,  that  colour  is  not  a 
test  (or,  at  least,  not  a  certain  one)  of  the 
quantity  of  carbon  which  iron  contains. 

This  mode  of  producing  strong  castings 
has  been  long  practised,  and  is,  in  many 
places,  convenient ;  and  the  increase  of 
strength  is  no  doubt  satisfactory,  but  there 
is  still  a  want  of  uniformity  in  result,  and 
an  occasional  difficulty  in  keeping  to  the 
proportions,  and  even  in  obtaining  the 
brands  specified  by  the  engineer  or  archi- 
tect, or  chosen  by  the  founder  on  his  own 
experience. 

Allusion  has  already  been  made  to  the 
different 'numbers  of  cast-iron,  and  to  their 
qualities ;  and  it  ought  further  to  be  stated, 
that  No.  1  is  considered  the  weakest,  and 
No.  3  the  strongest.  To  render  these  uni- 
form in  strength,  and  at  the  same  time  to 
equalise  that  qf  cast-iron  from  different  dis- 
trictsj  it  is  only  necessary  to  vary  the  quan- 
tity of  wrought-iron  introduced,  by  which 
means  all  other  mixture  is  avoided,  and  so 
much  greater  strength  insured,  as  to  allow 
a  margin  for  considerable  variation  in 
strength,  from  any  accidental  defect,  as 
well  as  for  a  diminution  in  weight,  taking 
the  averages  of  the  toughened  cast-iron  and 
of  the  best  mixtures. 

Trantverse  strength  <ff  bars,  1  inch  square, 
4ffeet  6  inches  between  supports. 
Cast-iron,  average  breaking  weight  436  lbs. 
Toughened  cast-iron,  ditto  , .      . .   733    „ 

[The  averages  of  the  transverse  and 
tensile  strengths  are  from  the  experiments 
of  Mr.  Hodgkinson,  in  the  Government  Re- 
port and  elsewhere,  and  other  experiment, 
ers ;  Mr.  Hodgkinson  is  the  sole  authority 
for  the  resistance  of  crushing  force.] 

Tensile  strength. 
Cast-iron,     average     breaking 

weight 7*036  tons. 

Toughened  cast-iron,  ditto   ..   11*790    „ 

Crushing  strength. 
Cast-iron,    average     crushing 

weight 38-582    „ 

Toughened  cast-iron,  ditto  . .  59'522    t. 

To  render  the  above  more  intelligible,  the 
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proportions  are  given  below,  which  have 

been  found  to  bring  very  soft  Scotch  (No. 

1)  hot-blast),  and  very  hard  Welsh  (No.  2 

cold-blast),  to  nearly  die  same  strength. 

Scotch,  No.  1  hot-blast,  breaking 
when  unmixed  at. 430  lbs. 

With  a  mixture  of  38  per  cent  of 
wrought-iron  scrap,  broke  at . .    713 

The  same  Scotch  iron  as  the  first, 
with  only  20  per  cent,  of  mal- 
leable scrap,  broke  at  about . . .    620 
Showing    a    deficiency  in   the 
quantity  of  the  scrap. 


M 
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Welsh,  No.  2  cold-blast,  breaking 
when  unmixed  at 440  „ 

With  a  mixture  of  10  per  cent,  of 
wrought-iron  scrap,  broke  at . ,    689  „ 

The  results  obtained  by  Mr.  Ilodgkinson 
are  very  favourable,  as  shown  in  the  follow. 
ing  Table,  where  the  breaking  weights  of 
common  cast  iron  and  toughened  cast  iron 
are  given  from  the  Report  of  the  Conunis- 
sioners  appointed  to  inqiiire  into  the  strength 
of  iron: 


Tabk  qf  Comparative  Strength  of  Cast  Iron. 


Description  of  Iron  Bars,  all  two 
inches  square. 

Transverse              Tensile 
Breaking  Load         Breaking 
in  Centre.             Strength. 

Crushing 
Strength. 

Toughened  Cast  Iron,  with  20  perl 
cent  wrought  scrap.             ) 

lbs.               Tons  per  inch. 
2174                     11-50 

Tons  per  inch. 
54-64 

Low  Moor,  No.  1   • 

1207 
1220 
1375 

5-67 
7-46 

27-00 

Blaenavon.  No.  2 

/  49-11 
\30-50 

Warrington  best  Gun  Mixture  .... 

Since  these  experiments  and  trials  were 
made,  the  toughened  cast  iron  has  been  suc- 
cessfully used  ki  the  construction  of  several 
public  works,  Windsor  -  bridges,  Chelsea- 
bridge,  Yarmouth-bridge,  &c.,  &c. ;  and  it 
may  be  mentioned  that  by  being  allowed  to 
reduce  the  scantling  in  proportion  to  the 
increased  strength  gained  by  employing  the 
toughened  cast  iron,  the  contractors  for  the 
heavy  castings  of  the  Manchester  Viaduct 
were  enabled  pn^ably  to  fulfil  their  contract, 
whereas  had  they  used  common  iron,  and 
been  confined  to  the  specification,  they 
would  have  been  heavy  losers,  jt 

For  shafting,  rolls,  pinions,  cog-wheels, 
cast-iron  railway-carriage  wheels,  cylinders, 
and  other  castings  where  strength  and  close- 
ness of  texture  are  desirable,  the  toughened 
cast  iron  will  be  found  most  useful ;  also, 
cast  iron  which  will  not  chill  in  its  unmixed 
stale,  readily  chills  with  less  los«  of  strength 
tlian  usual,  when  mixed  in  proper  propor- 
tions with  malleable  iron. 

Before  proceeding  to  touch  on  certain 
other  processes  which  the  writer  believes  to 
improve  iron  for  special  purposes,  it  may 
be  well  to  point  to  some  alloys  of  cast- 
iron,  as  the  making  these  led  him  to  make 
the  addition  of  the  same  and  other  metals 
to  wrought-iron. 

The  first  is  an  alloy  of  iron  and  tin, 
which  is  extremely  hard,  sonorous,  and 
capable  of  receiving  a  very  high  polish ; 
the  addition  of  manganese,  and  a  very  small 
per-centage  of  zinc,  gives  somewhat  greater 


tenacity.  Bells  made  of  these  alloys  have 
a  pure  and  clear  tone.  Cast-iron  vrill  take 
up  from  20  to  25  per  cent  of  tin. 

Cast-iron  alloyed  with  zinc  becomes 
closer  in  his  texture,  and,  as  far  as  the 
writer's  experiments  have  yet  gone,  stronger, 
and  not  less  malleable.  Alloys  of  bismuth, 
antimony,  copper,  and  silver,  possess  sonic 
scientific  interest,  but  it  would  be  out  of 
place  to  touch  on  them  now. 

Having  observed  the  hardening  effect 
which  tin  produces  upon  cast-iron,  the 
writer  tried  a  similar  mixture  in  the  puddling 
furnace,  and  Tound  a  corresponding  result, 
with  this  essential  difference, — that  whereas 
cast-iron  will  take  up  ahout  a  fifth  of  its 
weight,  wrought-iron  is  rendered  too  hard 
for  subsequent  working  by  any  quantity 
exceeding  one  per  cent.  ;  and  taking  the 
various  descriptions  of  iron  (Staffordshire, 
Scotch,  and  Welsh),  one-half  per  cent,  of 
tin  produces  a  description  of  iron  crystal- 
line, close  in  texture,  and  harder  tlian  com- 
mon wrought-iron. 

This  quality  of  iron  appeared  to  be 
suitable  for  the  wearing  surfaces  of  rails, 
and  tires  of  wheels,  and  subsequent  trials 
which  have  been  made  have  fully  con- 
firmed this  opinion.  Lamination  is  pre- 
vented, and  the  rail,  when  properly  made, 
wears  smoothly  and  evenly.  As  in  all  iron, 
and  particularly  in  rails,  much  depends  on 
manufacture ;  but  points  and  crossings  made 
of  this  hardened  iron,  and  rails  upon  sharp 
inclines,  where  the  wear  previously  had  been 
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very  rapid,  have  been  found  to  last  more 
than  double  the  tiin-j  of  any  rails  previously 
tried,  and  as  they  are  yet  not  worn  out, 
it  is  at  present  impossible  to  say  how  much 
longer  they  will  last  The  writer  does  not 
believe  their  increased  duration  to  arise 
solely  from  the  greater  kardnestf  but  more 
from  the  peculiar  crystaline  texture  and 
line  grain  of  the  iron  resisting  the  lamina- 
tion, which  great  speeds  and  heavy  engines 
so  rapidly  produce. 


The  writer  was  much  gratified  to  observe 
in  the  American  Department  of  the  Great 
Exhibition,  a  confirmation  of  his  experi- 
ments on  this  subject  Iron,  naturally 
cold-short  and  red-short,  being  rendered 
free  from  each  of  these  qualities  by  the 
addition  of  an  ore  of  sine ;  samples  in  all 
stages  of  progress  were  exhibited. 


Table  of  Compttraiive  Strength  of  IVrought  Iran. 


Description  of  Iron. 

Tensile 
Strain. 

Deflection 
with  Strain 
of  9i  cwt 

Permanent 

Set, 

in  lengths  of 

2|  feet 

Final 
Stretch 
in  length  of 
2  feet 

Hardened  Wrought  Iron,    \ 
with  f-rds  per.  cent  Tin./ 

Toughened  Wrought  Iron  .. 

Tons  per.  in. 
22-92 

27-81 

Inches. 
1*42 

Inches. 
102 

Inches. 

1 

Dundyvan  best  Bar — 

S.  C.  Crown  average  result . . 
Hartley's  general  average  "1 
of  Bar  Iron / 

24*33 
24-47 

23-33 

2-02 

1-60 

8* 

Had  the  limits  of  a  mere  sketch  like  this 
permitted,  the  writer  would  have  entered  on 
the  consideration  of  the  relative  qualities  of 
cold  and  hot-blast  iron,  and  of  the  effects 
produced  by  the  use  of  cinder;  also  on 
some  combinations  of  iron  with  the  earthy 
bases,  and  on  the  effects  of  various  salts 


and  fluxes  in  the  blast  and  other  furnaces. 
Several  other  alloys  of  iron  possess  con- 
siderable interest ;  and,  in  conclusion,  allu- 
sion may  be  made  to  a  remarkable  property 
which  iron  possesses  of  closing  the  grain  of 
other  metals  and  alloys  to  which  it  is  added 
in  minute  quantity. 
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Jacques  Leon  Tardigu,  of  Paris,  gen- 
tleman. For  certain  intprovements  in  the 
colouring  of  photograplticai  hnttget.  Patent 
dated  September  23,  1852. 

The  new  process  of  colouring  photo- 
graphs, specified  under  this  patent,  which 
the  inventor  terms  "  tardeochromy,"  is  ap- 
plicable only  to  such  photographic  pictures 
as  are  taken  on  transparent  paper,or  on  glass, 
or  other  transparent  material.  It  consists 
in  applying  oil  or  other  colours  at  the  back 
of  tne  picture,  so  as  to  give  the  requisite 
tints  to  the  several  parts  of  the  photograph, 
without  at  all  interfering  with  the  extreme 
delicacy  of  effect  which  characterizes  this 
class  of  productions.  The  painting  will,  of 
course,  require  to  be  performed  by  an 
artist ;  and  it  may  even,  in  some  cases,  be 
used  to  remedy  defects  in  the  photographic 
image. 


The  claim  is  essentially  for  the  applica- 
tion of  colours  at  thebaok  instead  of  on  the 
surface  of  photographic  pictures,  whatever 
kind  of  colours  may  be  employed. 

John  Lawson  and  Edward  Lawson, 
both  of  Leeds,  machine  makers.  For  im~ 
provetni'fitt  in  machinery  for  scutching  etnd 
cleaning  Jlax  straw.  Patent  dated  September 
23,  1852. 

Tlie  novelty  of  the  improved  machine 
which  forms  the  subject  of  this  patent  con- 
sists in  the  employment  of  two  or  more 
pairs  of  ribbed  and  grooved  rollers  working 
into  each  other,  the  distance  between  which 
is  capable  of  being  adjusted  so  as  to  exert  a 
greater  or  less  pressure,  as  required,  on  the 
flax,  which  is  held  in  holders  arranged  to 
rise  and  fall  and  traverse  lengthwise  of  ihe 
rollers,  in  the  eam^  manner  as  in  heckling 
machinerv. 
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•The  oUim  is  for  the  eombining  of  ribbed 
and  grooved  rollers  working  into  each 
other,  and  moving  at  a  greater  speed  than 
the  flax  straw. 

Francois  Mathieu,  of  Hatton -garden, 
gentleman.  Fur  w^rowments  m  appttratus 
for  coniainingt  aeraiing,  refrigerating,  filter^ 
tug  and  drawing  off  liquids,  and  in  ornament- 
ing  such  apparatus.  Patent  dated  September 
23,  1852. 

The  patentee  describes  and  claims, 

1.  A  system  or  mode  of  refrigerating 
liquids,  wherein  the  chamber  or  receptacle 
containing  the  ice  or  refrigerating  mixture 
is  not  actually  brought  in  contact  with  the 
sides  of  the  vessel  which  contains  the  liquid 
to  be  refrigerated. 

2.  A  peculiar  construction  and  arraitge- 
ment  of  aerating  tubes. 

3.  The  protecting  and  ornamenting  of 
glass  or  other  fragile  vessels  by  a  metallic 
coating  deposited  by  the  electro-galvanic 
process. 

^  4.  A  peculiar  arrangement  and  construe 
tion  of  stop^cock  for  "lavoirs"  and  other 
vessels,  wherein  the  contact  of  the  vessel  to 
be  filled  effects  the  flow  of  the  liquid. 

5.  An  arrangement  whereby  the  eock  is 
closed  by  the  weight  of  the  vessel  when 
filled. 

6.  A  peculiar  arrangement  and  construc- 
tion of  Btop-coek  and  of  filter. 

Robert  Bowman  Tennent,  of  Grace- 
church-street,  merchant  For  certain  im- 
provemnit  in  the  mode  of  pulping  cherry- 
coffee t  and  in  the  machinery  appbcnbfe  thtreid. 
Patent  dated  September  24,  1852. 

The  object  of  this  improved  machinery  is 
to  efibct  the  separation  of  the  coflbe-bean 
from  its  husky  covering,  without  the  crush- 
ing  or  injury  to  the  former  which  frequently 
results  in  the  ordinary  construction  of  pulp- 
ing  mill. 

The  patentee  employs  for  this  purpose 
two  rollers  revolving  almost  in  contact  with 
each  other,  but  in  opposite  directions,  and 
at  different  speeds,  between  which  the 
cherry-cofiee  to  be  treated  is  fed  in  along 
with  a  stream  of  water.  The  rollers  have 
their  surfaces  formed  so  as  to  resemble 
graters,  and  just  below  their  centres  there 
is  placed  between  them  a  plate  of  iron  with 
a  bevilled  edge,  called  the  "  chop,"  between 
which  and  the  roller  whose  speed  is  the 
slowest,  the  beans  fall  into  receivers  placed 
for  them,  while  the  husks  removed  are 
carried  round  and  delivered  separately  by 
the  other  roller.  The  surfaces  of  the  rollers 
aie  arranged  with  hollows  in  them  to  carry 
off  the  slime  from  the  husks  which  would 
otherwise  be  apt  to  clog  them.  The  parch- 
ment  beans  are  further  cleansed  after  their 
removal  from  the  husks,  by  passing  them 
between  rollers  ox  cylinders  covered  with 
card- teeth  or  brushes,  which  are  caused  to 


revolve  almost  in  contact  and  in  opposite 
directions. 

The  patentee  describes  also  a  modifica- 
tion of  the  ordinary  pulping-mill,  and  a 
variety  of  arrangements  on  the  same  prin- 
ciple as  tliAt  first  described ;  and  these 
arrangements  together  constitute  the  sub. 
ject  matter  of  the  claims. 

Henry  Medhurst,  of  Clerkenwell,  Mid- 
dlesex, engineer.  For  improvements  in  water-. 
meters,  and  in  regulating,  indicating,  and 
ascertaining  the  supply  qf  water  and  liquids. 
Patent  dated  September  27, 1852. 

Mr.  Medhurst  describes  and  claims : 

1.  An  improved  construction  of  water- 
meter,  a  full  description  of  which  will  be 
found  in  another  part  of  our  present  Num. 
her,  (ante  p.  281.) 

2.  An  arrangement  of  apparatus  for  regu- 
lating, indicating,  and  aseertaining  the  sup- 
ply of  water  and  liquids. 

Moses  Poole,  of  London,  gentleman. 
For  hnprovements  in  the  manrfaeture  af  combs, 
(A  communication.)  Patent  dated  Sep- 
tembcr  30,  1852. 

This  invention,  which  is  a  communica- 
tion from  Mr.  Goodyear,  of  New  York, 
consists  in  manufacturing  combs  f^om  the 
horny  substance  produced  by  combining 
sulphur  wil4i  caoutchouc,  and  submitting 
the  same  to  heat. 

The  manufacture  of  this  compound  formed 
the  subject  of  a  patent  granted  to  Mr.  A. 
V.  Newton,  March  4,  1851,  (see  vol.  Iv. 
p.  219),  on  behalf  of  Mr.  Goodyear,  and  its 
novel  application  to  the  use  mentioned  in 
the  title,  is  the  subject  now  sought  to  be 
protected. 

Claim. — The  manufacturing  of  combs  by 
the  application  in  such  manufacture  of  the 
hard  substance  resembling  tortoise-shell  or 
ivory,  produced  by  combining  sulphur  with 
caoutchouc,  and  submitting  the  same  to 
heat 

EDotTARD  MoRiDB,  of  Nantcs,  France. 
For  certain  hnprovements  in  tanning.  Patent 
dated  September  30,  1852. 

These  improvements  consist  in  employ- 
ing the  apparatus  known  as  the  ooze  cylin- 
der, in  the  preparation  of  .the  oozes  used 
for  tanning  in  a  cold  state,  and  without 
exposure  to  the  atmosphere. 

The  substance  from  which  the  ooze  is 
to  be  prepared  is  placed  in  the  cylinder  on 
a  perforated  diaphragm,  and  water  is  ad- 
mitted BO  as  to  cover  it  and  fill  the  cylinder. 
Steam,  at  a  pressure  of  two  to  three  atmo- 
spheres,  is  then  admitted  to  the  interior  of 
tne  cylinder,  by  which  the  water  will  be 
displaced,  carrying  with  it  in  solution  a 
portion  of  the  active  properties  of  the  bark 
or  vegetable  matter,  and  this  operation  is 
repeated  until  the  bark  is  exhausted.  As 
each  succeeding  solution  will  decrease  in 
strength,  they  are  received  into  saparate 
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vessels,  from  which  they  are  run  off  .is 
required  into  the  pits  or  vats  in  which  the 
hides  to  be  tanned  are  placed. 

Claim — The  application  of  the  apparatus 
described  for  the  preparation  of  the  oozes 
employed  in  tanning. 

Sarah  Lester,  of  St.  Peter* s-square, 
Hammersmith,  sole  executrix  of  the  late 
Michael  Joseph  John  Donlan,  of  Rugeley, 
Stafibrd shire,  gentleman.  For  improvements 
in  treating  tlie  seeds  of  flax  and  hemp,  and 
also  in  the  treatment  of  fiax  and  hemp  for 
dressing.  (A  communication  from  the  said 
M.  J.  J.  Donlan.)  Patent  dated  September 
30,  1852. 

The  first  part  of  this  invention  consists 
in  covering  the  seeds  of  flax  and  hemp  with 
an  oily  mixture,  in  order  to  promote  vege- 
tation. 

The  second  part  consists  of  a  method  of 
preparing  flax  and  hemp  for  dressing,  by 
subjecting  lit  in  a  dry  state  to  a  succession 
of  machines  arranged  for  breaking  and 
crushing  the  straw,  and  then  impregnating 
it  with  an  oily  compound. 

PROVISIONAL  PROTECTIONS. 

Dated  January  31,  1853. 
264.  Charles  Cattanach.    Certain  apparatus  for 
measurinf;  the  human  figure,  and  transferring  the 
Staid  meatiurement  to  cloth. 

Dated  March  14,  1853. 

633.  The  Right  Hon.  Charles  Augustus  Lord 
Howard  de  Walden  and  Seaford,  G.C.B.,  Her  Bri- 
tannic Majesty's  Envoy  Extraordinary  and  Mini- 
ster Plenipotentiary  at  the  Court  of  Belgium. 
Whitening'  and  cleansing  sugar  by  the  application 
of  steam  and  hot  air  in  a  centrifugal  sugar-machine. 
A  communication  from  Victor  Van  Goethm,  of 
Bruxelles. 

Ci.M).  John  Scott,  junior.  Improvements  in  the 
treatment  or  manufacture  of  animal  charcoal. 

fitl.  William  Bahhall,  junior.  Improvements  in 
dressing,  blzcing  and  tape-machines. 

Dated  March  15,  1853. 

C43.  Thornton  John  Herapath.  Improvements 
in  treating  sewage  and  in  manufacturing  manure 
therefrom. 

645.  Frangois  Durand.  An  improved  kind  of 
loom. 

047.  Perceval  Moses  Parsons.  Improvements 
in  working  the  valves  of  steam  engines. 

Dated  March  16,  1853. 

(WJ.  George  Knight  and  John  Heritage.  An 
inii>roviiufut  or  improvements  in  drying  bricks 
nndsueh  other  articles  as  are  or  may  be  made  of 
clay. 

(i.'il.  Charles  Heard  AVild.  Improvements  in 
tislu  >-  and  ti^h-joint^  for  connecting  the  rails  of 
railway^. 

(i:i3.  Henry  Richardson  Kanshawe.  Improve- 
ments in  tire-arms. 

r>.j.).  John  Oliver.  Improvements  in  the  manu- 
facture of  a  rtd  pigment,  commonly  called  Vene- 
tian red. 

Dated  March  17,  1853. 

(i.')7.  John  Livesey.  Improvements  in  pile  and 
looped  fabrics,  in  cutting  and  finishing  such  fab- 
rici,  and  in  the  machinery  employed  therein. 

fi59.  William  Blinkhorn.  Certain  improvements 
in  the  construction  of  furnaces  and  annealing 
kilns  employed  in  the  manufacture  of  glasa. 


661.  James  Rotcow  and  Robert  BuUough.  Cer- 
tidn  improvements  in  machinery  or  apparatus  for 
raising  water  and  other  fluids. 

662.  John  Bottomley.  Improvements  in  the 
manufacture  of  figured  or  ornamented  piled  or 
plusbed  fabrics. 

Dated  March  18, 1853. 

663.  Richard  Peters.  An  improyed  machine  for 
mortising  and  tenonting,  drilling  and  l>oring. 

664.  James  Tweedale,  Abraham  Alfi«d  Twee- 
dale,  and  Samuel  Tweedale.  Certain  improve- 
ments in  machinery  or  apparatus  -for  spinning  cot- 
ton and  other  fibrous  materials. 

665.  Paul  Cameron.  Improvements  in  marine 
and  surveying-compasses. 

666.  William  King  Westly.  An  improved  eomb 
or  gill  for  heckling,  drawing,  roving,  or  otberwiee 
preparing  to  be  spun  hemp,  flax,  tow,  silk,  wool, 
and  other  fibrous  substances. 

667.  John  Henry  Johnson.  Improvements  in 
bteam  engines.    A  communioatkm. 

668.  Malcolm  Baxter.  Improvemento  in  steam 
engines  and  pressure-regulatiiig  valves. 

669.  Richard  Archibald  Brooman.  An  improved 
machine  for  weighing  or  measuring  and  packing 
spices,  drugs,  ceflTee,  and  like  matters.  A  com- 
munication. 

670.  Auguste  Edouard  Loradoux  Bellford.  Im- 
provements in  power  looms.    A  communication. 

671.  John  Haskett.  Improvemento  in  grinding 
stones  and  whetstones.    A  communication. 

673.  Charles  Harratt.  Improvements  in  strength- 
ening the  masts  of  ships  and  vessels. 

674.  Robert  Oates  Christian.  Certain  improve- 
ments in  bed-hangers  for  ships  carrying  emigrant 
passengers,  and  in  the  manner  of  manufacturing 
them. 

675.  Robert  Oates  Christian.  Certain  improve- 
ments in  ventilating. 

676.  Alfred  Warn  Banks.  Improvements  in  the 
manufacture  of  life-belts. 

677.  George  Ross.  An  improved  manufketure 
of  lubricating  oil,  and  a  mode  or  modes  of  apply- 
ing such  oil  to  the  purposes  of  lubrication.  A 
communication. 

678.  George  Mackay.  Improvements  in  the 
manufacture  of  iron.    A  commuoicatton. 

679.  Robert  Bowman  Tennent.  An  improve- 
ment in  the  machinery  employed  for  ptilptag 
colTee.    A  communication. 

Dated  March  19, 1853. 

680.  John  Eldridge.  Washing  wooUen,  linen, 
cotton,  silken,  hempen,  skin,  and  flaxen  materials 
and  substances,  and  called  *'the  rotary  washing- 
machine." 

681.  JosephHaley.  Improvemento  in  the  method 
of  transmitting  communication  firom  one  part  of  a 
railway  train  to  another. 

682.  Henry  Bousquet.  Improvements  In  the 
manufacture  of  manure. 

683  George  Dalton.  Certain  improvements  in 
smelting  or  reducing  iron  ore,  iron  stone,  or  slag 
or  scoria. 

684.  John  Henry  Johnson.  Improvemento  in 
regulating  steam  engines  and  other  prime  movers. 
A  conununication. 

685.  Samuel  Radcliffe  and  Knight  William 
Whitehead.  Certain  Improvements  In  machlneiy 
or  apparatus  for  grinding  or  setting  the  surfhces  of 
cylinders  and  rollers  employed  in  carding-engines. 

686.  Alfred  Vincent  Newton.  An  Improved 
construction  of  oil-lamp.    A  communication. 

Dated  March  21,  1853. 

687.  James  Fraser.  Improvements  in  the  ma- 
nufacture of  portable  packages.  ^ 

688.  William  Whitaker  Collins.  Certain  im- 
provements in  looms  for  weaving.  A  communi- 
cation. ,     .    ^      * 

689.  Thomas  Sykes.  Improvemento  in  the  treat- 
ment of  soapy  and  greasy  vratera.  A  commaniea- 
tion. 


NoxioES  o;  nncEiiTioN  lo  pbocees. 
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690.  MotM  Poole.  ImproTementi  in  genenting 
■team  and  other  yapoura.    A  eommimleation. 

691.  Jean  Marie  Dumerin.  Improvementa  in 
apparatus  for  extracting  liquid  out  of  solid  lub- 
Btances,  specially  applicable  to  the  treatment  of 
fatty  matters. 

693.  Moses  Poole.  Improvements  in  obtaining 
power  where  air  is  employed.    A  commualcation. 

693.  Isaac  Taylor.  Improvements  in  machinery 
for  printing  woven  and  other  fabrics. 

694.  John  Barsham.  Improvemanta  in  appara- 
tus for  communicating  bettreen  the  goard  and 
engine-driver  or  other  persons  in  a  railway  train. 

695.  John  Brett.  An  improved  portable  sketch- 
ing-apparatus for  artiatB. 

696.  JohnStather.    Improvements  in  printing. 

Dated  March  22,  1853. 

697.  Edwin  Maw.  An  improvement  in  the 
mode  of  connecting  sheets  of  oormgated  iron 
when  used  in  the  construction  of  rooDi,  iron 
houses,  and  other  purposes. 

699.  Thomas  Bouch.    Improvements  in  signals. 

700.  John  Henry  Johnson.  Improvements  in 
the  mode  of  smeltiog  iron  and  other  ores.  A  com- 
munication. 

701.  William  Johnson.  Improvements  in  roll- 
ing and  shaping  malleable  metals.  A  communi- 
cation. 

702.  Nicholas  6.  Norcross.  Certain  improve- 
ments In  machinery  for  planing  or  reducing  boards 
or  timber. 

70S.  Frederick  Futvoye.  An  improved  appara- 
tus to  be  employed  in  games  of  chance. 

704.  Henry  Henson  Hensou.  An  improvement 
or  improvements  in  buffers. 


NOTICES   OF   INTENTION   TO 

PROCEED. 
{From  ih9  "L^ndom  Gazette;'  April  U$, 

1853.) 

688.  George  Shadforth  Ogilvie.  Improvements 
in  candlesticks  and  lamp.H. 

093.  William  Tudoi  Mabley.  Improvements  in 
ornamenting  glass  and  other  transparent  or  par- 
tially transparent  substances  for  windows  and  for 
other  purposes. 

{From  the  **  London  Gazette,''  April  5th, 

1853.) 

591.  George  Evans.    An  improved  gridiron. 

637.  William  Pope.  Improvements  in  the  ven- 
tilation of  ships. 

641.  Collin«on  Hall.  An  apparatus  to  be  used 
in  the  carriage  of  solid  and  liquid  bodies. 

717.  William  Davis.  Improvements  in  maehi- 
nery  for  cutting  tiles. 

809.  William  Green.  Improvements  in  the  ma- 
nufacture of  textile  fabrics,  and  in  machinery  or 
apparatus  for  effecting  the  same,  parts  of  which 
improvements  are  also  applicable  to  printing  and 
embossing  generally. 

847.  Henry  Thomson.  Improvements  in  appa- 
ratus to  be  used  in  dyeing,  bleaching,  and  other 
piocesses,  in  which  goods  are  operated  upon  in 
the  piece. 

853.  Stephen  Spalding.  An  apparatus  or  ma- 
chine for  the  manufacture  of  pantiles  used  in 
building  purposes. 

800.  Murthurin  Jean  Prudent  Moriceau.  Im- 
provements in  sharpening  and  dressing  the  cards 
of  carding-maehine*  and  the  clippers  and  cylin- 
ders of  shearing-machines. 

953.  Richard  Archibald  Brooman.  Improve- 
ments in  the  manufacture  of  sugar. 

992.  John  Browne.  Improvements  in  machi- 
nery or  apparatus  for  preventing  the  escape  of 
smoke  from  chimneys,  and  consuming  or  other- 
wfae  disposing  thereof. 


1148.  Alexandre  Dentsch.  Certain  impiOTe- 
ments  in  treating  oU  of  oolta  and  shnilar  ous. 

461.  Asa  Willard.  ImprovemenU  in  machines 
for  manufacturing  butter,  to  be  called  "  A.  Wil- 
lard's  Butter -machine." 

463.  John  Green.  The  more  economic,  speedy, 
convenient,  and  in  every  respect  superior  system 
of  cooking  to  any  now  in  use,  and  which  he 
designates  "  Green's  Economical  Self-basting  Cook- 
ing Appantus." 

600.  Martyn  John  Roberts.  Improvements  in 
the  nunufactnre  of  mordants  or  dyeing  materials, 
which  are  in  part  applicable  to  the  manufoctura  of 
a  polishing  powder. 

561.  John  Hirst,  junior,  and  William  Mitchell. 
Improvements  in  stretching  fabrics. 

568.  Godf^y  Simon  and  Thomas  Humphreys. 
Improvements  in  carrlacoa. 

570.  Joseph  John  William  Watson.  Improve- 
ments in  Illuminating  apparatus,  and  in  the  pro- 
duction of  ligbt.  ^ 

608.  John  Powis  and  Jabus  Stanley >Jame8.  Im- 
provements in  machinery  for  slottmg,  tenoning, 
morticing,  grooving,  drilling,  boring,  and  vertical 
planing. 

620.  John  Gilby.    Improvements  in  flre-arms. 

630.  Robert  Christopher  Witty.  Improvements 
in  the  manufacture  of  gas. 

631.  James  Mnrdoch.  An  improved  construc- 
tion of  portable  voltaic  batteries.  A  communica- 
tion. 

643.  Thornton  John  Herapath.  Improvements 
in  treating  sewage,  and  in  manufacturing  manure 
thereftiom. 

651.  Charles  Heard  Wild.  Improvements  in 
fishes  and  flsh-Joints  for  connecting  the  rails  of 
railways. 

655.  John  Oliver.  Improvements  in  the  manu- 
facture of  a  red  pigment,  commonly  called  Vene- 
tian red. 

657.  John  Llvesey.  Improvements  in  pile  and 
looped  fabrics,  in  cutting  and  finishing  such  fab- 
rics, and  in  the  machinery  employed  therein. 

6.S9.  William  Blinkhom.  Certain  improvements 
in  the  construction  of  furnaces  and  annealing 
kilns  employed  in  the  manufacture  of  glass. 

C62.  John  Bottomley.  Improvements  in  the 
manufacture  of  flgnred  or  ornamented  piled  or 
plushed  fabrics. 

667.  John  Henry  Jc^nson.  Improvements  in 
steam  engines.    A  communication. 

669.  Richard  Archibald  Brooman.  An  Improved 
machine  for  weighing  or  measurin;^  and  packing 
sj^ices,  drogs,  eofflte,  and  like  matters.  A  commu- 
nication. 

681.  Joseph  Haley.  Improvements  in  the  me- 
thod of  transmitting  communication  from  one 
part  of  a  railway  train  to  another. 

685.  Samuel  Radcliffe  and  Knight  William 
Whitehead.  Certain  improvements  in  machinery 
or  apparatus  for  grinding  or  setting  the  surfaces  of 
cylinders  and  rollers  employed  in  carding  engines. 

690.  Moses  Poole.  Improvements  in  generating 
steam  and  other  vapours.    A  communication. 

691.  Jean  Marie  Dumerin.  Improvements  in 
apparatus  for  extracting  liquid  out  of  solid  sub- 
stances, specially  applicable  to  the  treatment  of 
fatty  matters. 

692.  Moses  Poole.  Improvements  in  obtaining 
power  when  air  is  employed.    A  communication. 

693.  Isaac  Taylor.  Improvements  in  machinery 
for  printing  woven  and  other  fabrics. 

Bi)6.  JohnStather.    Improvements  in  printing. 

Opposition  can  be  entered  to  the  granting 
of  a  Patent  to  any  of  the  parties  in  the 
above  List,  who  have  given  notice  of  their 
intention  to  proceed,  within  twenty -one 
days  from  the  date  of  the  Gazette  in  which 
the  notice  appears,  by  leaving  at  the  Com- 
missionera'-office  particulars  in  writing  of 
the  objection  to  the  application. 
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Joseph  Gibbs,  of  Devonshire-atreet.  Middlesex, 
civil  engineer,  for  improvements  in  the  treatment 
of  metals  and  metalliftrons  ores.  March  21 ;  six 
mcmths.  ^ 

WEEKLY  LIST  OF  PATENTS. 

SeaUd  AprU  1,  1858. 
1852: 

26.  John  Macintosh. 
50.  Walter  Henry  Tucker. 
73.  Edward  Wilkins. 

82.  Henry  Mortlook  Ommanney. 

83.  Henry  Mortlock  Ommanney. 
89.  James  Nichols  Marshall. 

181.  Henry  Mortlock  Ommanney. 

182,  Henry  Mortlock  Ommanney. 
138.  Henry  Mortlock  Ommanney. 
134.  Henry  Mortlock  Ommanney. 
205.  Martin  Billing. 

239.  Pierre  Frederic  Gougy. 

254.  Robert  Shaw. 

264.  Alfred  Vincent  Newton. 

283.  Thomas  Oreavcs. 

289.  John  Tatham  and  David  Cheethani. 

299.  Thomas  Pascall. 

Sealed  Jpril  2,  li^SZ. 
1852: 
819.  James  Johnson. 


859.  L^on  Oodeftoy. 
862.  William  Tatham. 
894.  Adolphe  Nicole. 
465.  Joseph  Cundy. 
458.  Peter  Evans  Donaldson. 
492.  John  Holmes. 
494.  PhUip  Berry. 
548.  William  Thorp. 
786.  Somerville  Dear. 

1155.  Joseph  Burch. 

1156.  Joseph  Burch. 

1157.  Joseph  Burch. 

1858: 

69.  Joseph  Beattie. 
868.  Robert  Davis  Rea. 

Sealed  April  5,  1853. 
1852: 

227.  Benjamin  Mitchell. 
288.  Augustus  Waller. 
802.  WiUiam  Townley. 

Sealed  April  6,  1853. 
1852: 

284.  George  Simpson. 
824.  Thomas  Restell. 
829.  Auguste  Edouard  Loradoux  Bellford. 

The  above  Patents  all  bear  date  as  of  the 
day  on  which  Provisional  Protection  was 
granted  for  the  several  inventions  men- 
tioned therein. 
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Date  of     No.  in 
Registra-  the  Re- 
tlon.        gister.    Proprietor's  Names.  Addresses.  Subject  of  Design. 

J.  J.  CattersoB Islington  Carriage-sprlAg. 

D.  J.  L.  B.  Vanden- 

boreh Bnixelles  ....m .»•...... Extending  table. 

W.  Duck  and  W.  WU- 

son  ^ London-road  High-pressure  cock. 

W.  J.  Clapp ^  St.  James's Hollow  9c  solid  bulM  raonld. 

J.  Cawoou  and  J.  Sun- 

ter... Derby Valve-lever  and  ferrule. 

J.  Skudder Deptford Oold-diggers' dwelling. 

WEEKLY  LIST  OP  PROVISIONAL  REGISTRATIONS. 
P.  H.  El  win Camden- town Gun  and  sliot. 
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ANDREWS'  PATENT  CUTTING  AND  STAMPINQ-UACHINE. 
Fig.  1.  Fig.  3. 
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ANDREW'  PATENT  CUTTING  ANIJ  8TAlfPI!fQ-MACHINE. 

(Patent  dated  October  7, 1853.) 

The  machmery  represented  in  the  accompanying  figures  has  been  invented  and  patented 
by  Mr*  Solomon  Andrews,  of  Perth  Amboy»  United  States.  It  admits  of  immediate  appli- 
cation to  an  extensive  variety  of  useful  objects  in  the  arts,  amongst  which  are  the  cutting, 
punching,  stamping,  forging,  and  bending  of  metals,  the  driving  of  piles,  and  the  crushipg 
and  pulverizing  of  ores.  From  the  following  description  of  the  machinery,  its  construc- 
tion and  operation  will  be  readily  comprehended;  and  it  will  also  be  seen,  that  with  its  aid, 
a  piece  of  metal  of  any  required  size  may  be  cut  o^  forged,  punched,  stamped,  and  finally 
delivered  in  the  form  of  a  nut 

This  particular  application  of  the  machinery  is  exhibited  in  the  figures.  Fig.  1  is  a 
front  elevation,  fig.  2  a  side  elevation,  and  fig.  3  a  plan  of  the  machine.  A  is  a  heavy  base- 
block  of  metal,  to  which  are  firmly  secured  the  perpendicular  standards,  B  B.  These 
standards  support  at  top  the  crosshead,  C  ;  D  is  the  hammer,  the  lower  part  of  which  has 
two  lugs,  a  Of  cast  upon  it  so  as  to  slide  up  and  down  upon  the  two  guide-rods,  £  E.  The 
hammer,  D,  is  continued  upwards  for  a  considerable  length,  and  passes  through  a  hole  in  the 
crosshead,  C,  and  has  a  number  of  teeth  formed  upon  it,  similar  to  a  rack,  and  into  which 
gears  a  strong  pinion,  H,  which  is  centred  upon  the  shaft,  O,  turning  in  plummer-blocka, 
b  b,  on  the  two  standards,  B  B.  The  pinion,  H,  revolves  freely  on  the  shafl,  Q.  but  one 
side  of  its  boss  has  teeth,  into  which  those  of  a  clutch,  I,  take.  This  clutch  revolves  with 
the  shaft,  G,  but  has  a  lateral  motion  imparted  to  it  in  the  following  manner : — ^K  is  a 
forked  lever,  which  embraces  the  clutch,  I,  and  is  attached  to  the  back  f^paming  of  the 
machine.  L  is  a  rod,  which  slides  through  the  crosshead,  and  has  formed  upqn  it  a  wedge, 
c,  which,  when  it  comes  in  contact  with  the  tail  of  the  lever,  K,  throws  the  clutch  out  of 
gear  with  the  pinion,  H.  M  is  a  spring,  one  end  of  which  is  fixed  to  the  standard,  B. 
while  near  the  other  end  it  bears  against  the  lever,  K,  to  throw  the  clutch  again  into  sear 
when  released  from  the  action  of  we  rod^  L.  The  rod,  L,  and  spring,  M,  are  unitea  at 
top  by  a  link,  df  which  not  only  serves  the  purpose,  when  the  rod  L  is  lifted,  of  releasing 
the  spring  from  the  lever,  K,  but  also  causes  the  spring  to  act  upon  the  rod,  L,  and  throws 
the  clutch,  I,  clear  of  the  pinion.  N  is  a  sliding  bolt,  kept  in  gear  with  the  teeth  on  the 
hammer,  D,  by  a  spring  of  vulcanized  India-rubber.  O  is  a  rod,  hinged  at  its  lower  end 
to  a  treadle  P.  The  upper  part  of  this  rod  passes  through  a  slot  in  the  sliding  bolt  N,  and 
has  formed  upon  it  a  wedge,  e,  so  that  when  the  treadle  is  depressed  by  tl^e  foot  of  the 
operator,  the  wedge,  e,  coming  in  contact  with  the  sliding  bolt,  N,  liberates  it  from  the 
teeth  on  the  hammer,  D,  and  so  allows  it  to  fall  upon  the  blcick,  A.  Q  is  the  lower  die, 
which  is  let  into  the  upper  face  of  the  block,  A ;  and  R  is  a  bolster,  the  pentre  part  of 
which  is  so  made  as  to  form  the  three  sides  of  a  nut  S  is  the  upper  die,  which  slides  up 
and  down  upon  the  rods,  T  T.  This  die  is  furnished  in  front  with  a  shear  or  cutting  edge, 
gf  which,  when  down  upon  the  lower  die,  forms  the  fourth  side  of  the  square,  cutting  off  at 
the  same  time  a  piece  from  the  end  of  a  fiat  bar  of  iron  previously  placed  upon  the  lower 
die,  corresponding  to  the  shape  of  the  dies  and  the  intended  nut  U  is  a  punch,  screwed 
into  the  under  side  of  the  lower  end  of  the  hammer,  D,  for  punching  a  hole  through  the 
centre  of  the  nut  The  centxe  of  the  upper  die  has  a  hole  formed  in  it  to  allow  of  the 
punch  passing  through.  V  V  are  two  rods,  which  pass  through  the  block*  A,  and  WW  two 
spiral  springs  acting  against  collars,  A  A,  and  the  cross-piece,  x,  and  supporting  the  top  die. 
A  trigger  may  be  placed  at  the  back  of  the  machine,  to  throw  off  the  nut  after  it  has  been 
stripped  from  the  punch  by  the  upper  die.  Y  is  the  driving-pulley,  and  Z  the  fly-wheel ; 
and  i  is  a  guide  for  placing  the  bar  of  iron  in  the  exact  position  between  the  dies. 

The  action  of  the  machme  is  a^  follows : — ^The  driving-pulley,  Y,  i^  made  to  revolve  by 
a  driving-belt,  whereby  motion  is  communicated  to  the  shaft,  G,  and  clutch,  I.  The 
cltttohy  I,  being  thrown  into  gear  with  the  pinion,  H,  by  means  of  the  spring,  M,  ca^isei  it 
to  revolve,  and  the  teeth  of  the  pinion  gearing  into  the  teeth  on  the  hammer,  raise  it,  when 
the  part  k  comes  in  contact  with  the  lower  end  of  the  rod,  L,  and  forces  it  upwards,  until 
the  wedge,  c,  strikes  the  tail  of  the  forked  lever,  Ar,  releases  the  spring,  M,  and,  in  con- 
junction with  the  link,  d,  throws  the  clutch,  I,  well  out  of  gear.  The  workman,  during 
the  rising  of  the  hanuner,  places  the  end  of  a  bar  of  iron  between  the  dies,  then  placing 
his  foot  upon  the  treadle,  liberates  the  sliding  bolt,  N,  and  allows  the  hammer  to  come 
with  its  full  force  down  upon  the  upper  die,  which  cuts  off  a  piece  from  the  end  of  the  bar, 
and  thus  at  the  same  time  punches  the  hole  and  forms  it  into  the  shape  of  the  intended 
nut    Tlie  bar  out  of  which  the  nuts,  &c.,  are  to  be  formedi  may  be  placed  in  the  machine 


I^STITUXIOII  DT  CIVIL  XNSIKSEBS.  803 

*  hekted  or  in  ft  cold  lUte ;  though  the  patentee  ptefen  the  fattatr,  ii  bsiog  beit 


r  by  meuii  of  the  projecting  pin,  m,  which  Btriku  the  top  of 
the  rod,  L>  uid  ciuBCt  it  to  be  forced  donnnitdB,  liberitei  the  ipriog,  and  throve  the 
clutch,  I,  into  geu-,  when  the  hammer  ii  ignin  instantuieouily  riiacd,  ind  the  workman 
placet  the  bar  between  the  diei,  Ihe  nut  preiiouil;  fanned  having  been  lemoTcd  by  the 
ttiggei,  and  the  operation  ia  repeated  iu  quick  ii 

Fig.  s. 


Id 

working,  Ihe  hammer  i>  maife  hallow,  ai  indicated  by  tl 

made  hctlow  to  within  about  a  quarlei  or  an  inch  of  the  end,  and  communicaiei  hud  ide 
hollow  in  the  hararaer,  which  i>  filled  with  water.  The  upper  part  of  the  hollow  ia  atopped 
to  pre?ent  the  fluid  from  being  thrown  out  with  the  blows  of  the  hammer.  Where  a  punch- 
ing tool  ii  uied  in  an;  other  machine  for  punching  or  working  hot  metal,  it  should  be  made 
hollow,  ao  aa  to  contain  sufficient  fluid  to  enable  it  to  remain  at  s  low  temperature. 

To  adapt  Ihii  machine  to  forging  and  bending  metaU,  the  same  arrangement  of  tbe 
machinery  ii  employed,  but  with  the  neceamry  modification  in  the  tooli   or  diei.      For 
' '  ,      .      -  .  J  pijjgj,  jj^j.^  lubstances,  and  alao  for  driving  pilea,  the 
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"On  Locomotive  Boileia,"  vthich 
at  laat  week'i  ailtine  of  the  Initi 
Ciiil  Engineera:  and  for  the  tan 


I  After  ihowing  the  theoretical  and  prae. 
'  tical  evaporative  value  of  coal  and  coke,  at 
'  diOerent  preiiurea,  and  Ihe  varioua  results 
under  elalionary  boilers  and  in  locomotive 
boilere,  and  with  slow  or  quick  combustion, 
a  series  oftabulated  result!  was  given,  show- 
ing that  estimated  by  the  value  of  the  fuel, 
the  beat  locomotive  boiler  exceeded  the 
Cornish  boiler  by  about  2  per  cent 
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boikrs  were  from  4  to  10  per  cent  below 
the  Cornish  etandard  of  lOilbs.  of  water 
evaporated  by  1  lb.  of  Welsh  coal. 

Braporative  economy  was  shown  to  foU* 
low  the  increase  of  the  tubular  ratio  of  the 
heating  surface  of  the  long-tubed  boilers, 
but  it  was  urged,  that,  in  practice,  evapora- 
tive rapidity  was  as  essential  as  economy  of 
fuel  alone,  and  the  Great  Western  boilers 
were  referred  to,  as  efficient  examples  in 
this  respect  The  rate  of  combustion,  the 
time  of  the  heat  remaining  in  the  boiler, 
and  the  number  of  draughts  of  steam  from 
the  boiler,  were  shown  to  be  25  per  cent.' 
in  favour  of  boilers  mounted  on  wheels 
of  8  feet  diameter,  over  those  on  wheels  of 
6  feet  diameter,  for  economy  of  fbel  and  for 
pure  steam  to  the  cylinders.  Evaporation, 
apparently  good,  not  unArequently  proved 
indifferent,  on  account  of  priming,  as  a 
diminished  duty  frequently  demonstrated. 
The  influence  of  load  and  velocity  on  the 
consumption  of  fuel  was  referred  to,  as  de- 
f^ting  any  economical  comparison  between 
engines  maintaining  a  speed  of  50  miles  per 
hour,  and  those  which  only  reached  a  speed 
of  30  miles  an  hour. 

The  recent  experiments  on  the  London 
and  North  Western  Railway  were  referred 
to,  as  showing  that  the  present  form  of  lo- 
comotive boilers  might  be  departed  from, 
without  evaporative  loss,  to  gain  the  con- 
stnictive  facilities  of  a  low  boiler  with  high 
wheels  and  inside  cylinders ;  and  the  new 
shortened  boiler  was  stated  to  have  realised 
the  full  average  evaporative  economy  of  lo- 
comotive  boilers,  or  from  74  lbs.  to  8§  lbs. 
of  water  by  1  lb.  of  coke.  The  advantages 
of  a  larger  proportion  of  water  evaporating 
surface  to  the  total  water  in  the  boiler,  the 
shorter  ascent  of  steam  from  the  lower  tubes 
to  that  surface,  and  the  greater  proportion 
of  the  heat  passing  through  tubes,  nearer 
the  evaporating  surface,  were  referred  to, 
as  being  in  favour  of  small  boilers,  with  the 
fewest  rows  of  tubes,  generating  most  steam 
per  square  foot  of  the  total  heating  surface. 
It  was  suggested,  that  vertical  rows  of  tubes, 
with  free  vertical  steam  passages  between 
them  and  the  largest  practicable  water  sur- 
face, so  much  valued  for  stationary  boilers, 
might  merit  a  trial  in  the  large  locomotive 
boilers,  and  might  place  them  on  a  level 
with  the  smaller  boilers,  in  evaporative  ra- 
pidity per  square  foot  of  heating  surface. 
The  want  of  a  more  homogenous  structure 
for  locomotive  boilers  was  referred  to,  in 
order  to  safely  resist  the  expansion  and 
contraction  which  now  fell  on  particular 
parts  only,  and  ultimately  injured  the  cohe- 
sion of  the  metal  at  those  parts. 

Explosions  of  boilers  were  noticed  as 
frequently  occurring  when  either  the  safety 
valve  or  the  reguhUorwaa  opened,  and  it 


was  aug^ested  that  this  might  be  due  to  the 
suddeo  disturbance  of  the  pressure  of  Ae 
elastic  force  tending  to'  one  point,  and  mo- 
mentarily inoreasing  the  preasmre  at  that 
point,  from  the  effect  of  vrhich  the  boiler 
might  burst,  ev^n  with  the  safety  valve  in 
good  order.  The  apparent  effects,  after  ex- 
plosion, would  not  be  then  due  to  the  pres- 
sure only,  but  ip  the  sudden  release  of  the 
whole  elastic  foroe,  whieh,  like  any  other 
spring,  would  exert  a  foroe  beyond  its  qui- 
escent  limit  The  rare  occurrence  of  goods, 
or  slow  trains  leaving  the  nils  without 
known  cause,  was  proof  that  Mr.  George 
Stephenson  adopted  a  flange  sufl^elenUy 
deep  for  the  q>eed  of  15  miles  or  20  miles 
per  hour,  originally  contemplated  on  the 
Liverpool  and  Manchester  Railway;  but 
the  frequent  running  off  the  rails,  of  fast 
trains,  suggested  the  trial  of  deeper  flanges 
on  the  wheels ;  and  it  was  hoped  they  would 
have  the  effisct  of  adding  to  public  safety 
and  to  railway  economy* 


The  discussion  of  Mr.  D.  K.  Clark*s 
Paper,  "  On  the  Principles  of  Locomotive 
Boilers,"  was  resumed. 

It  was  contended,  that  the  same  kind  of 
economy  whieh  had  been  introduced  into 
the  making  of  iron,  by  the  use  of  the  de^ 
veloped  carbonic  oxide,  might  be  adapted 
to  the  locomotive  boiler,  in  which,  it  was 
asserted,  there  was  now  a  loss  by  the  chim- 
ney of  nearly  20  per  cent  of  the  fuel.  It 
was  not  to  be  supposed  that  the  proportiona 
of  the  new  boiler  were  perfect,  or  that  the 
results  already  obtained  were  as  good  as 
could  be  expected ;  on  the  contraiy,  further 
experience  only  demonstrated  the  advan- 
tages to  be  expected  from  a  more  carefUl 
investigation  of  the  question,  and  therefore 
the  proposed  trial  of  the  new  boiler  and 
engine,  against  any  one  or  two  other 
engines,  under  the  circumstanees  proposed 
at  ,the  last  meeting,  was  strenuously  In- 
sisted upon.  The  mere  evaporation  of  water 
was  considered  to  be  a  fallacious  test ;  and 
the  fact  of  the  experiments  iu  the  *'  Heron'* 
being  commenced,  with  the  water,  in  the 
tender,  at  a  high  temperature,  might  be 
said  to  have  vitiated  the  truth  of  the  result, 
as  the  difference  of  bulk  due  to  the  tern- 
perature  of  the  water,  had  not  been  taken 
mto  consideration.  It  was  admitted  that 
the  pressures  in  the  boilers  of  the  two 
engines,  in  the  trial  against  the  new  engine, 
had  not  been  noticed  i  bnt  it  was  presumed 
they  worked  up  to  as  high  a  pressure  as 
they  would  bear. 

In  answer,  it  was  reiterated,  that  to  enable 
a  correct  opinion  to  be  formed,  all  the  eir- 
eumstances  of  the  experiments  should  have 
been  given ;  that  the  tabular  statements  had 
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been  aaalgrsed,  «nd  boen  shown  to  be  dofi* 
oient  in  acoiiracy;  «nd  that  it  was  not 
enovgh  to  suppose  the  two  engines  to  have 
"  done  their  best,"  as  the  absolote  pressure 
should  have  been  g>vd»  ^o  enable  correet 
comparisons  to  be  made. 

With  respect  to  the  chemistry  of  the 
qnestiooy.  iheie  was  no  donbt  that  the  car- 
bonic acid — the  normal  product  of  oombue- 
tion  —  did  seize  an  equivalent  of  carbon, 
from  the  inoaudescent  coal  or  ooke,  and 
took  it  away  as  carbonic  oxide,  in  which 
form  no  aviiilable  heat  was  developed ;  if 
this  earbonic  oxide  could  be  advantageously 
used,  it  would  doubtless  be  productive  of 
economy  of  fuel.  But  the  practical  ques. 
tion  rested  on  other  grounds.  There  was 
still  a  wide  difference  between  the  theore- 
tical calculations  of  chemists,  and  the  prac- 
tical results  arrived  at  by  engineers.  Thus^ 
one  pound  of  coal  was  supposed,  theoreti- 
cally, to  be  capable  of  raising  10  or  12 
millions  of  pounds  of  water,  one  foot  in 
height ;  whereas  the  results  of  the  best 
Cornish  engines  showed  the  practical  effect 
to  bo  only  about  I  million  pounds.  Agnin, 
by  theory*,  one  pound  of  coal  Fhould  eva- 
porate nearly  14  lbs.  of  wates,  whilst  prac- 
tically, under  favourable  circumstances, 
only  about  11  lbs.  were  evaporated.  Whilst 
this  discrepancy  between  theory  and  prac- 
tice existed,  it  was  useless  to  examine  the 
question  otherwise  than  practically,  and 
therefore  the  proposed  trial  should  be 
made. 

The  importance  of  the  analysis  of  the 
gaees  in  the  smoke-box,  was  itrongly  urged, 
as  a  means  of  ascertaining  whether  the  waste 
of  carbonic  oxide  was  most  alEected  by  slow 
or  by  rapid  combustion,  or  with  long  or 
short  tubes ;  there  wae  reason  to  apprehend, 
that  with  a  thick  fire,  the  carbonic  acid, 
paasing  through  the  fuel,  conveyed  away, 
waatcfully,  a  large  portion  of  the,  otherwise 
useful,  carbon.  It  waa  argued,  that  the 
proof  of  the  practically  complete  combus- 
tion of  coke,  in  the  fire-box,  founded  on 
the  observed  evaporative  performance  of  the 
fuel,  and  the  heat-properties  of  the  gases 
of  combustion,  was  as  valid  and  certain  as 
any  that  could  be  derived  from  a  chemical 
analysis  of  the  gases.  The  subject  of.  the 
combustiott  of  coal  was  treated  with  indif- 
ference, as  coal  was  considered  as  the  mere 
ore,  from  which  coke  was  extracted ;  and  it 
was  anticipated,  that  by  judicious  treatment, 
Tarious  marketable  products,  now  dispersed 
in  the  coke-oven,  would  ultimately  be  pre- 
served, and  would  fetch  a  price,  sufficient 
to  reduce  the  cost  of  coke  to  an  equality 
with  thai  of  coal.  It  was  contended,  that 
the  expansion  of  the  water  in  ^e  tender, 
by  heat,  was  {^actioally  iusigniDcnnt,  being 
only  one«hali'per  cent*  at  90^,  of  the  volume 


at  60^,  and  just  one  per  cent,  at  120^,  and 
that,  therefore^  the  meaeurement  by  volume 
of  the  water  in  the  tender,  was  substantially 
correct,  at  all  ordinary  temperatures.  Also, 
that  the  mean  level  of  the  water,  notwith- 
standing fluctuations,  might  be  closely  ap- 
proximated to,  and  that  the  average  of  a 
great  number  of  auoh  observations,  must  be 
substantially  correct.  It  was  further  shown, 
that  the  assumption  -of  a  central  inert  core 
of  hot  gas,  in  the  larger  tubes,  was  totally 
erroneous;  but  that  in  reality,  the  smoke, 
curled  along  the  inside  of  the  tubes,  bring- 
ing the  hot  particles  to  impinge  on  the 
upper  surface  in  continnooa  succession. 

Though  the  applicability  of  the  formula 
to  marine  and  stationary  boilers  had  not 
been  olaimed,  yet  it  did  apply,  with  remark- 
able exactness,  to  the  results  of  the  per- 
formance of  marine  boilers ;  and  it  might 
be  aasumed,  that  some  modification  of  the 
coefficient,  was  all  that  was  likely  to  be 
wanted,  for  the  proper  adjustment  of  the 
formula  to  other  kinds  of  boilers.  It  was 
partiottlarly  explAined,  that  in  the  construc- 
tion of  the  fonnnla,  one  proportion  of  sur- 
face to  grate,  was  not  insisted  on,  more  than 
another ;  that  a  heavier  boiler  might  work 
as,  economically  as  a  lighter,  and  that  the 
lighter  boiler  was  only  superior,  in  so  far  as 
it  was  desirable  to  combine  compactness, 
lightness,  and  power,  in  locomotive  engines* 
In  order  to  correct  errors,  in  the  Oompre- 
hension  and  application  of  the  formula,  it 
was  deemed  necessary  to  state  that  the  fbr- 
mula  might  be  constructed  in  two  ways: 
first,  to  express  the  economical  evaporative 
power  (eO  in  cubic  feet  of  water,  per  foot 
of  grate,  per  hour  $  and  second,  to  express 
the  total  eoononueal  evaporative  power  (c) 
in  cubic  feet  of  water,  per  hour  i  A  and  g 
respectively,  being  the  total  inside  heating 
surfece,  and  the  area  of  g^ate,  both  in  square 
feet. 

The  two  bonetmctions  would  then  stand 
thus— 


c'  =  -00222 .... 


c  =  -00222 


(t)" 


0) 


J^      ...•(2) 


It  was  contended,  that  if,  as  was  asserted, 
20  per  cent  of  the  coke,  in  the  fire-box,  was 
passed  off  as  esrbonio  oxide,  the  evaporation, 
with  ordinary  boilers,  could  not  exceed 
7*2 lbs.  of  water,  per  pound  of  ooke;  and 
that  in  the  new  Express  boiler,  where  the 
temperature  in  the  smoke-box  was  found  to 
be  1,100°  to  1,200°  Fahr.,  the  evaporation 
could  not  exceed  5  lbs.  of  water  per  p«und 
of  coke,  which  was  said  to  be  at  variance 
with  the  best  ascertained  facts.  Though 
the  evaporative  performance  of  coke,  $n  lo- 
comotive  boilers,  was  liable  to  be  vitiated 
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by  priming,  the  results  given  In  tbe  Paper, 
were  checked  by  the  measurement  of  the 
steam  passing  through  the  cylinders,  thus 
showing,  by  comparison  with  the  water  con- 
sumed from  the  tender,  that  there  had  been 
no  materia]  amount  of  priming. 

A  recent  experiment  was  referred  to,  with 
an  engine  on  the  Caledonian  Railway,  in 
which  the  grate  was  reduced  by  briclcwork 
firom  10§  feet  to  9  feet  of  surface ;  when  it 
was  found,  that  while  an  engine  of  the  same 
class  (with  lOifeet  of  grate  surface)  evapo- 
rated 122  feet  of  water  per  hour,  at  the  rate 
of  6*8  lbs.  per  pound  of  coke,  the  engine, 
with  the  grate  reduced  to  9  feet,  evaporated 
132  feet  per  hour,  at  the  rate  of  8  lbs.  per 
pound  01  coke;  showing  that  the  smaller 
grate  raised  more  water  per  hour,  and  eva- 
porated a  greater  quantity  per  pound  of  coke. 
Throughout  the  discussion,  the  principal 
attack  had  been  upon  the  formula  and  the 
reasoning  in  the  Paper:  but  it  was   con- 
tended, that  not  one  of  the  whole  mass  of 
submitted  facts,  nor  the  deductions  from 
them,  had  been  fairly  impugned.    The  qua- 
lities of  the  engine  had  been   constantly 
mixed  up  with  those  of  the  boiler ;  whereas 
the  Paper  treated  of  boilers,   exclusively, 
and  it  was  insisted,   that  the  boiler  and 
engine  should  be  carefully  distinguished, 
that  the  peculiar  necessities  and  qualifica- 
tions of  each  for  efficiency,  should  be  de- 
termined ;  and  that  then,  the  respective  con- 
ditions for  the  efficient  action  of  those  ele- 
ments, should  be  so  adjusted  as  to  produce 
the  best  joint  result.      Unless  such  a  pro- 
gpressive  cotirse  of  investigation  was  followed, 
it  was  considered  impossible  to  arrive  at  a 
iinsil  satisfactory  conclusion. 

It  was  explained,  that  as  the  Institution 
of  Civil  Engineers  could,  by  its  regulations, 
only  consider  accounts  of  "  executed  works," 
so  its  Council  could  not  take  the  initiative 
in  the  proposed  trials ;  the  results  of  those 
trials,  if  submitted  at  a  meeting,  would 
doubtless  undergo  that  candid  considera- 
tion, and  fair  discussion,  which  all  ques- 
tions had  hitherto  received.  Many  of  the 
results,  already  attained,  were  new  and 
strange,  and  receiving  them  as  facts,  they 
induced  careful  reconsideration  of  previous 
impressions  and  accepted  data,  and  from 
the  attention  thus  directed  to  a  most  im- 
portant subject  great  results  might  be  anti 
cipated.  The  profession  was  greatly  in- 
debted both  to  the  Author  of  the  original 
Paper,  for  the  clear  and  definite  views  he 
haa  laid  down,  and  to  the  designer  of  the 
new  boiler  and  engine,  for  the  statement  of 
the  results  which  had  been  produced. 

They  were  both  requested  to  continue 
their  observations,  and  to  again  meet  in  the 
Institution,  for  the  comparison  and  discus- 
sion of  the  results. 


HISTORY  OF  MATHTMATICAL 
PERIODICALS. ' 

Wk  are  indebted  to  Mr.  T.  T.  Wil- 
kinson, of  Burnley,  for  the  following 
article  on  The  Liverpool  ApoUonius^ 
in  continuation  of  his  excellent  Series 
on  Mathematical  Periodicals,  the  last 
contribution  to  which  appeared  in  yoL 
Ivii.,  page  483,  of  the  Mechanics'  Ma- 
gazine. 
XXVIIL— "TAe  Liverpool  ApoUonius." 

Origin. — ^The  first  Number  of  this 
periodical,  which  is  entitled  The  Liver- 
pool Apolloniu^ ;  or,  the  Geometrical  and 
Philosophical  Repository^  was  issued  in 
Novemoer,   1823.     It  was    dedicated 
"  To  Thomas  Leyboum,  Esq.,  Professor 
of  Mathematics,  in  the  College,  Sand> 
hurst  ;   the  ardent,  persevering,  and 
able  promoter  of  Mathematical  Science, 
as  a  token  of  grateful  reoollecldon  of 
thirty  years*  correspondence,  bv  the 
Editor."     The  "advertisement''^  pre- 
fixed to  this  Number  announces  the 
work  as  ''  intended  to  furnish  a  pa^e  of 
record  for  the  productions  of  gemus ; 
to  supply  the  curious  with  useml  and 
ennoblmg  subiects  of  inquiry ;  to  in- 
duce habits  01  thinking ;  to  encourage 
the  prosecution  of  mathematical  and 
physical  science  ;    to    familiarize    the 
study  of  geometry ;  to  cultivate  an  ac- 
quaintance with  the  most  able  writers ; 
and  thus,  gradually  and  ultimately  to 
institute  a  basis  for  investigating  the 
probable  structure  and  laws   of  the 
universe."  The  second,  and  final,  Num- 
ber was  issued  in  December,  1824,  and 
is  dedicated  by  the  Editor  "To  Robert 
Adrain,  LL.D.,  Professor  of  Mathema- 
tics and  Natural  Philosophy,  Columbia 
College,  New  York,  as  a  public  expres- 
sion o^  esteem  for  his  worth  ana  ta- 
lents."   Both  the  parts  of  this  valuable 
periodical  are  extremely  scarce,  from 
the  circumstance  of  the  very  limited 
number  printed,  and  the  little  pains 
the  Editor  took    to   make  his  work 
known  to  the  public.    I  had  no  small 
difficulty  in  procuring  No.  2.  but  was 
utterly  unable  to  procure  No.  1,  until 
a  copy  was  presented  to  me  by  my 
esteemed  friend,  the  late  Colin  Camp- 
bell, Esq,  of  Liverpool. 

Editor. — Mr.  J.  H.  Swale,  Master  of 
Brunswick-place  Academy,  liveipool 
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and  anther  of  '^  Geometrical  Amnse- 
ments,"  &c. 

Contents, — ^The  principal  contents  of 
each  Number  are — Original  essays,  ex- 
tracts from  works  of  emmence,  sketches 
of  mathematicians,  original  papers  on 
geometry,  astronomy,  solutions  of  ma- 
thematical questions  and  new  ques- 
tions in  the  various  departments  of 
mathematics  proposed  for  solution. 
Most  of  the  extracts  and  essays  are 
necessarily  imperfect,  owing  to  the 
short  continuance  of  the  piH)lication, 
but  sufficient,  however,  is  mven  to 
furnish  cause  for  regret  that  Mr.  Swale 
did  not  favour  the  public  with  much 
more  on  such  generally  interesting 
sulnects. 

Amongst  the  papers,  either  partially 
or  whol^  printed,  are  ^'Memoirs  of 
Apollonins  and  Archimedes, "  from 
M^ntucla;  "Origin  and  Progress  of 
Geometry,"  from  Bossut;  "On  the 
Stability  of  Ships,"  fromVince;  "View 
of  Newton's  System,"  fi-om  Maclauren ; 
"  Of  Mathematical  Axioms,"  from  Du- 
gald  Stewart ;  "  Essay  on  the  Useful- 
ness of  Mathematictu  Learning/*  by 
Passman,  from  the  Quarterly  VUitar ; 
*^  An  Astronomical  Correction,"  by  R 
Dickenson  ;  "The  Cambist,"  by  the 
same;  "A  Series  of  Letters  on  the 
Newtonian  System  of  Astronomy,  &c." 
by  B.  Prescott,  whose  futile  objections 
and  crude  remarks  on  astronomy  and 
astronomers  generally  are  said  to  have 
been  one  of  tne  principal  causes  which 
led  to  the  discontinuance  of  the  Apol- 
loniui.  The  purely  mathematical  papers 
consist  of  "Some  Properties  oi  Tan- 
gential Circles,  brieflv  demonstrated, 
iHth  their  application,  to  various  pro- 
blems on  Tangencies;  "Propositions 
on  the  Geometrical  Maxima  and  Mi- 
nima ;" — ^in  all  ten  propositions  of  great 
interest  in  geometncal  inquiries  ;  "Im- 
proved ana  generalized  Solutions"  to 
several  interesting  geometrical  pro- 
blenuL  including  several  properties  of 
the  aora  Geometricee  in  the  Diartf^ 
not  yet  noticed  elsewhere  ;  "  Diversi- 
fied Solutions  to  the  tame  problem," 
illustrating  almost  every  variety  of 
method  in  constructing  some  well- 
known  problems  in  geometry;  "On 
the  Inscription  of  Polygons  in  a  Circle, 
when  eaoh  side  of  the  Inscribed  figures 
passes  through  a  given  point ;"  a  p^)er 
whose  merits  have  been  well  descrioed 


by  the  late  Professor  Davies  in  the 
third  volume  of  the  Mathematician  ; 
"  On  the  description  of  Polygons  in 
given  Polygons^  each  side  of  the  in- 
scribed figure  passing  through  a  given 
point" — an  appropriate  and  valuable 
appendage  to  the  preceding  essay ;  "  A 
View  of  the  Diopnantine  Analysis,"  hj 
Dr.  Bobert  Adrain  ;  "  On  the  Bectin- 
cation  and  Quadrature  of  the  Involute 
of  a  Regular  Polygon."  bv  Mr.  John 
Whitley;  "A  New  and  Cfommodious 
Method  of  Solving  Colonel  Titus's  Pro- 
blem, and  others  of  a  similar  kind,"  by 
Mr.  Whitley,  and  forming  one  of  the 
neatest  and  most  efiective  methods  of 
solvinff  these  celebrated  equations; 
"  On  Madaurin's  and  Taylor's  Theo- 
rems," by  Mr.  Samuel  Jones.  The 
whole  of  the  geometrical  papers  are  by 
Mr.  Swale  himself,  and  are  everywhere 
characterised  by  his  usual  elegance, 
originality,  and  fertility  of  invention. 
All  of  them  possess  a  peculiar  value  to 
the  student  of  pure  geometry,  and  the 
historical  interest  attaching  to  many 
of  the  problems  discussed  wl  always 
render  the  ^poUoniua  one  of  our  most 
esteemed  mathematical  periodicals. 


New  Mode  of  Qeneratwg  Steam. — Mr.  S. 
Cable,  of  St.  Louis,  has  taken  out  a  patent 
for  a  new  mode  of  generating  steam,  by 
which  he  proposes  to  dispense  with  boilers 
altogether.  His  plan  is  to  employ  a  metal- 
lio  network,  similar  to  Ericsson's,  upon 
which,  when  in  a  properly  heated  state, 
jets  of  water  will  be  thrown,  and  being  im> 
mediately  converted  into  steam,  will  be  con- 
veyed to  the  steam-chest,  where  it  will  be 
employed  in  the  usual  manner.  The  adran- 
tages  claimed  are  economy  in  fuel  and 
safety  from  explosion.  How  he  proposes  to 
restore  the  heat  we  do  not  know. 

Progress  of  the  Screw  Navy. — The  Royal 
Albert,  131,  screw  steamship,  at  "Woolwich, 
is  progressing  rapidly  towards  being  ready 
for  launching,  upwards  of  200  men  and  boys 
being  constantly  employed  upon  her  on 
task  and  jobwork,  and  they  are  so  anxious 
to  make  full  time  that  many  of  them  do  not 
go  home  to  dinner.  The  framework  of  the 
stern  is  now  all  put  up  the  entire  length  of 
the  alterations,  and  the  workmen  are  making 
ready  the  piles  on  which  will  be  placed  the 
ways  over  which  she  is  to  pass  when 
launched.  The  James  Watty  of  91  guns, 
will  shortly  be  ready  for  launching  at  Pem- 
broke, and  when  afloat  will  immediately  be 
rigged  and  made  ready  for  commission. 
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Heavy  g^angf^  of  men  have  for  some  time 
past  been  actively  employed  in  pushing  on 
the  work  of  completion.  Her  armament 
will  be  a  formidable  one,  and,  it  is  said, 
will  consist  of  28  8-inch  guns,  and  62 
32-pounders  of  56  cwt.  and  9  feet  6  inches 
in  length.  She  will  also  mount  1  pivot- 
gun,  which  will  be  a  68.pounder,  10  feet  in 
length. 


QUEEN'S    COLLEGE,    BIRMING- 

HAM. 

The  impetus  given  to  the  study  of  the 

extensive  range  of  subjects  which  consti. 

tute  the  education  of  the  civil  engineer,  by 

the   establishment  of  the  Queen's  College 

at  Birmingham,  is  rapidly  rendering  that 

great  central  metropolis  of  our  manufac- 

tures  another  focus  of  scientific  learning, 

in  which  every  true  friend  of  human  pro- 
gress must  sincerely  rejoice.  On  a  recent 
occasion  we  referred,  in  terms  of  hearty 
commendation,  to  the  efforts  which  had 
been  productive  of  so  excellent  a  result,  and 
we  now  feel  an  equal  pleasure  in  contem- 
plating the  activity  and  discretion  that  per- 
vade all  the  arrangements  for  carrying 
into  successful  effect  the  intentions  of  the 
numerous  and  generous  patrons  of  practi> 
cal  science  who  have  contributed  to  its 
prosperity.  As  will  be  seen  by  an  advertise- 
ment in  this  Number,  the  department  in 
connection  with  "  artSj  manufactures,  and 
commerce'*  is  to  be  opened  in  May.  The 
appeal  from  the  College  to  the  noble  patrons 
and  friends  of  education,  to  enable  the 
Council  to  purchase  expensive  philosophi- 
cal apparatus,  models,  &c.,  and  to  fit  up 
the  chemical  laboratory  and  engineering 
workshop,  has  been  generously  responded 
to  by  the  Duke  of  Sutherland,  the  Marquii 
of  Lansdowne,  the  Karls  of  Dartmouth, 
Clarendon,  Granville  ;  the  Lords  Foley, 
Calthorpe,  Leigh,  Redeadale,  and  Lifford ; 
General  Vyse,  Mark  Phillips,  Esq ,  Messrs. 
Piercy,  Dawes,  Bagnall,  Barrows,  and 
Hall,  and  other  leading  Staffordshire  iron 
masters ;  by  Messrs.  Welch,  Armfield, 
Upfill,  and  other  influential  merchants  of 
the  town.  Considering  the  present  condi- 
tion of  commercial  enterprise,  the  unre- 
striotcd  competition  to  which  the  trade  and 
manufactures  of  the  country  must  inevita- 
bljr  henceforth  be  exposed,  in  connection 
with  the  fact,  that  systematic  education  in 
arts  and  manufactures  is  established  in  some 
continental  states,  cogent  argument  is  sup- 
plied that  this  department,  under  the 
powers  granted  by  the  Crown  to  the  Col- 
lege,  should  be  energetically  carried  out, 


and  the  recent  alaming  and  nameroiu 
accidents  in  ships,  mines,  manufactories, 
and  railways,  must  be  allowed  to  add  still 
further  importance  to  this  branch  of  educa- 
tion. The  Council  are  also  sanguine  in 
their  expectations  that  they  shall  be  able  to 
form,  by  kind  donations  from  the  public  at 
large,  specimens  of  mining  and  mineral 
products,  of  chemical  and  pharmacentieal 
preparations,  of  vegetable  and  animal  awb- 
stances  used  in  manufactures,  of  civil,  en- 
'gineering,  architectural,  and  building  con- 
trivances,  of  manufacturing  machines  and 
tools,  of  philo80{^ical  apparatus,  of  models 
and  plastic  art,  &c.;  a  great  '*  central  mu- 
seum," accessible  to  the  artizan  under 
certain  regulations,  and  subservient  to  the 
general  purposes  of  literature  and  science, 
and  especially  to  the  courses  of  education 
in  the  College  in  the  engineering,  archi- 
tectural,  and  chemical  branches.  It  must 
be  admitted,  that  no  town  in  the  kingdom 
offers  such  practical  advantages  as  Bir- 
mingham. 


THE  THIRTY-TON  CRANE  AT 
DUNDEE  HARBOUR. 

By  Jamei  Leslie,  Esq.,  Edinburgh^  C.B. 

The  following  is  the  description  of  the 
crane  constructed  of  oast  and  wrought  iron, 
calculated  to  lift  thirty  tons,  erected  on  the 
quay  of  Earl  Grey's  Dock,  Dundee,  in 
1S39.  The  crane  is  placed  on  a  stone  pUt- 
form,  raised  6  feet  above  the  level  of  the 
quay.  The  part  which  turns  round  works 
in  a  cast-iron  water-tight  cylinder,  27  feet 
deep  (reaching  down  to  nearly  fhe  bottom 
of  Uie  dock),  5  ft  $  in.  diameter,  H  inch 
thick,  but  6  ft.  4  in.  diameter  at  the  top, 
and  turned  inside  to  form  a  collar  for  the 
friction-rollers.  The  post  consists  of  a 
cast-iron  front  or  straining-pieoe,  and  of 
six  wrought-iron  backer  tension-rods, each 
3  by  H  inches,  and  two  side-stays.  The 
ring  containing  the  rollers  for  the  turning 
motion,  which,  of  course,  makes^  only  half 
a  revolution  for  a  whole  revolution  of  the 
crane,  is  supported  on  vertical  sheaves,  and 
the  rollers,  when  at  the  back,  may  be  easily 
taken  out  and  cleaned. 

The  masonry  is  bound  down  by  sixteen 
2A-inch  round  bolts,  and  has  also  fbnr 
diagonal  bolts  of  the  same  size.  The  radius 
is  35  feet  to  the  centre  of  the  jtb-sheave, 
giving  a  sweep  of  85  feet,  or  28  feet  beyond 
the  face  of  the  wall  when  using  a  double 
purchase,  and  one  foot  more  with  a  single 
purchase.  The  height  to  the  centre  of  die 
jib-sheave  above  the  platform  is  34  feeL 
The  jib  is  of  oak,  2  feet  diameter  at  the 
middle,  and  21  inches  at  the  ends.    The 
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jib-stays  are  2^  inches  diameter,  and  the 
chain  1^  inch  diameter.  When  using  the 
double  purchaae,  the  chain  is  hooked  up  to 
an  eye  under  the  jib,  and  the  weight  sus- 
pended from  a  sheave  in  the  bight. 

The  following  are   the  weights   of  the 
various  parts: 

Fixed  cast-iron—  ewt.  qr.  lb.  cwt.  qr.  lb. 

Footstep  47     S    15 

Cflinder  303     1    10 

Rins 80     8   25 

Wathers  5     0     0 


Total  flzod  cast-iron  337     0   22     387    0    22 


Moveable  cast-iron— 

Lowvr  piece  of  poet...  181  0  14 

Top             ditto 147  0  24 

Cheeks 68  0  14 

Bottom  socket  for  Jib..  20  I  10 

Top              ditto 83  1  18 

Barrel 18  1  11 

Cylinder  cover 16  0  13 

Sundry  eastings 77  3  12 


Tot.  moveable  ct.-iron  557     2   13     557    2    13 


Malleable  iron  in  ma- 
sonry and  cylinder...    68     0     9 

Ditto  in  moveable  part 
of  crane  ..•«•••••«  ....m  148     1    10 

Chain 19     2     0 


Total  maBeable  iron  235     3   19     235    3    19 


Brass 
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Total  weight  of  crane  1,183    1    11 

The  crane  turns  remarkably  easily  round ; 
in  fact,  before  the  turning  gear  was  put  up, 
it  used  to  blow  round  with  the  wind.  Eight 
men  can  easily  lift  30  tons,  and,  by  the 
application  of  the  horizontal  gearing,  one 
man  can  move  it  round.  The  crane  is  only 
warranted  to  carry  80  tons,  but  has  been 
tested  with  32,  and  there  is  little  doubt  that 
it  would  easily  carry  40  tons.  It  was  con- 
structed at  the  Tay  Foundry,  Dundee,  and 
has  worked  most  satisfactorily.  The  cost 
for  ironwork  and  machinery  was  about 
1,2001.,  which,  however,  was  probably  too 
low  a  price.  The  masonry  coat  about  800^, 
and  the  toUl  expenditure  was  2,030^ — Civil 
Enginger  and  Arekiteets*  Journal, 


Skip'Building  on  tJie  Wear. — During  the 

f>ast  week,  four  very  fine  vessels  have  been 
aunched  at  that  place.  One  of  these 
vessels,  a  clipper,  the  Kangaroo^  built  by 
Mr.  Pyle,  of  the  North  Sands,  is,  in  nau- 
tical parlance,  *'to  lick  everything  afloat." 
She  is  for  the  Australian  trade.  It  is  stated 
that  she  has  been  brought  to  a  sharper 
point  than  any  other  merchantman  hitherto 
built  in  Sunderl.ind.  She  is  built  on  the 
wave  principle,  and,  to  some  extent,  her 
model  is  original.  As  her  speed  and  capa. 
bilities  have  to  be  tested,  the  public  will 


hear  more  of  her.  The  other  three  vessels 
are — an  Kast  Indiaman,  an  Australian 
trader,  and  a  vessel  for  the  Mediterranean 
trade.  The  Court  of  Arbitration  for  the 
settlement  of  disputes  between  the  master- 
shipbuilders  and  their  workmen  at  this  pofl 
is  proceeding  in  a  most  satisfactory  manner 
and  is  likely  to  do  much  good. 
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On   Saturday  afternoon    a  fine    paddle 
steam-vessel,    constructed     by    Mr.    John 
Thompson,  of  Rotherhithe,  for  the  service 
of  the  old  Woolwich  Steam- Packet  Com- 
pany, was  launched  from  that  gentleman's 
yard  adjoining  the  Commercial  Pier.     The 
principle  npon  which  she  is  built  is  one 
which  has  proved  extremely  successful  ih 
practice,   the   Banshee^  some  of  the  largeir 
Brighton  packets,  and  a  few  of  the  Wool- 
wich diamond  boats,  being  illustrations  of 
its  efficiency.     It   has    been    termed   the 
"diagonal  principle,"  and  Mr.  Thompson, 
who  has  built  several  vessels  for  the'  u^val 
and  civil  services,  the  above  among  the  rest; 
besides  the   Primero  and  the  Segundo,  for 
Cuba,  has  devoted  many  years  towards' its 
introduction    into    extensive    use.      WheA 
noticing  the  launches  of  the  two  last-named 
vessels   respectively,  on   the   11th  of  Sep- 
tember and  the  16th  of  October,  we  gave'an 
account  of  this  system  of  construction,  and 
pointed  out  the  peculiar  advantages  which 
belong    to    it    in    point   of    strength   and 
rigidity,   and  also  as  favouring  the  safetv 
of  the  vessel.    These  are  qualities  which 
the  vessel  launched  on   Saturday   is  con-^ 
sidered  to  enjoy  in  an  eminent  degree-,  and  - 
she  has  given    gfreat    satisfaction   t&    her 
owners.     Her  principal  dimensidiis'are '  as  ' 
follow  ; — Length     between     the  "  perpen- 
diculars, 150  feet  (which  is  15  feet  longer 
than   the  Nymph^  the  longest  and  swiftest 
in  their  service);  width 'of  beam,  re'feet;*^ 
height  of  saloon,  7  feet  rand  tonnage',-  168.' 
She  is  calculated  to  ca'rry  500' passengers, 
according  to  the  present  ktate 'of  tKe  ref- 
lations  imposed  by  the   Board  of  Trade,^ 
which  for  9omc  time  past  has  be^n  gradually 
lowering  the    number    they  •  Hdense,  •  but' 
could  easily  convey  as  many  as  700. 

All  the  preliminary  steps  were  completed 
by  a  quarter  to  three  o'clock,  at  which  time 
it  was  nearly  high  water,  and  the  word  w:i.h 
given  to  "  knock  away  the  dog-shores." 
The  vessel  glided  slowly  and  msjcstically 
down  the  incline,  receiving  from  Miss 
Collins,  the  daughter  of  one  of  the  Direct- 
or-s  the  name  of  •*  Klfin"  at  the  instant  of 
the  coniincticemcnt  of  her  motion.  She 
da.shed  boldly  into  the  water,  smidat  the 
accl.'imations    of    a    large    asseml»!Hgo    of 
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spectators,    and    immediately    assamed    a 
trim  which  exhihited  the  perfect  accuracy 
of  her  figure  and  coustruction.   Her  draught 
of  water  was  2  feet  1  inch  hy  the  head,  and 
2  feet  8  inches  hy  the  stern,  which  will  he 
increased   to  a  nearly  uniform  draught  of 
8  feet  8  inches  when  she  is  supplied  with 
her  engines,  hoilers,  and  equipments.     Her 
graceful  proportions  when  afloat  struck  the 
eye  of  the  critical  with  admiration.     She 
has  heen  huilt  from  the. lines  of  Mr.  O.  W. 
Lang  of  Chatham,  a  gentleman  who  has 
contrTbnted  so  many  fine  examples  to  our 
models  of  naval  arcnitectare.    The  feature 
which  most  distinguishes  her  form  is  that 
of  her  hating  a  more  hollow  how  near  the 
load- water  line,  or  heing  rather  more  **  razor- 
faced."     Her  run,  also,  is  rather  finer  than 
usual  in  vessels  of  this  class,  hoth  of  which 
circumstances  are  highly  favourable  to  her 
performance. 

The  E^H  was  now  brought  alongside  of 
the  Ntfmph,  which  was  lying  at  the  pier, 
imder  the  command  of  Captain  Wheeler, 
who  enjoys  the  honourable  distinction  of 
commodore  in  the  company's  service,  ready 
to  take  her  down  to  Woolwich,  to  receive 
her  engines.  A  gang  of  men,  under  the 
direction  of  Mr.  Ling,  the  superintendent, 
and  Captain  Wheeler,  soon  removed  the 
portions  of  the  cradles  which  the  launch 
had  brought  away,  and  being  made  fast  to 
the  larboard  side  of  the  Nymph,  by  head 
and  stem  ropes,  the  latter  proceeded  with 
her  promising  charge  to  the  wharf  of  the 
company's  works,  Olobe-lane,  Woolwich. 
Her  engines,  which  are  in  a  state  of  great 
forwardness,  are  on  the  oscillating  prin- 
ciple, and  will  be  nominally  of  the  colk>c- 
tive  power  of  40  horses,  though  capable  of 
working  up  to  three  times  that  amount.  In 
passing,  we  may  observe  that  the  works  of 
the  company  have  now  been  established 
some  three  or  four  years,  and  that  all  alter- 
ations and  repairs  needed  in  their  boats  are 
performed  here,  and  keep  them  in  a  state 
of  constant  activity. 

The  E^n  is  the  eleventh  boat  which  the 
Company  now  possesses,  and  will  replace 
the  Flora,  which  was  some  time  ago  con- 
demned, as  unfit  for  further  service. 


TRIAL  TRIP  OF  THE  *•  DUKE  OF 
WELLINGTON." 

On  Monday  last,  about  noon,  the  levia- 
than  screw  three-decker  Duke  of  Wellington, 
131,  Captain  H.  B.  Martin,  C.B.,  was  taken 
out  of  Portsmouth  Harbour  for  her  first 
trial  in  steaming.  We  remember  no  event 
that  created  at  that  port  more  general  and 
intense  interest.  The  walls  of  the  garrison 
were  thronged  with  spectators  of  all  ranks, 


and  the  line  of  beach  extending  from  HoU 
lingsworth's  Rooms  to  Southsea  *  Castle 
seemed  literally  **  alive  "  with  a  multitude  of 
eager  spectators,  on  foot  and  on  horseback, 
to  the  number  of  many  thousands. 

The  Duke  of  Wellington  made  six  runs 
along  the  measured  mile  at  Stokes*  Bay, 
Which  realized  the  following  results : 


Revo- 

Knots 

Average  of 

Runs 

lu- 

Time. 

per 

Knots 

tions. 

Hour. 

per  hour. 

in. 

B. 

First ...... 

29 

5 

25 

10-495 

}  10022 

Second ... 

SO 

6 

15 

9-057 

Tbird  .... 
Fourth ... 

29^ 
SI 

5 
6 

28 
2S 

10  975 
9399 

}  10187 

Fifth 

29 

5 

28 

IM45 

\  10-100 

Sixth  .... 

1 

29 

6 

S7 

9*068 

These  results  were  deemed  eminently 
satisfactory  to  all  on  board.  The  ship 
anchored  at  Spithead  for  the  night 


THE  TRADES  OF  BIRMINGHAM. 

The  fall  in  the  price  of  iron,  although 
small,  has  afforded  great  satisfaetion,  and 
been  already  productive  of  benefit-  In  the 
neighbourhood  of  Willenhall  and  Wolver- 
hampton large  orders  for  locks,  which  have 
been  held  back  the  last  six  weeks,  are  now 
in  course  of  execution.  Many  of  them  are 
for  the  American  market,  but  the  greater 
portion,  which  are  of  a  superior  quality, 
are  for  home  consumption. 

The  nail  trade,  which  when  brisk  affbrds 
employment  to  such  an  immense  number  of 
persons,  has  also  received  an  additional  im- 
petus from  the  reduction  in  the  price  of 
iron,  and  many  other  branch^  of  industry 
have  likewise  been  benefited.  A6eording 
to  a  circular  issued  by  the  nail-masters  of 
the  district,  there  has  been  another  fall  in 
the  price  of  cut  nails,  which  may  in  some 
degree,  also,  be  the  result  of  the  rivalry  of 
the  Leeds  makers. 

Notwithstanding  the  lufavourable  ac- 
counts  from  Australia,  manufacturers  are 
as  busy  as  ever  in  supplying  that  country 
with  articles  of  local  make.  There  anpears 
to  be  no  limit  to  the  trade  with  that  distant 
colony.  Large  shipments  are  continually 
taking  place,  and  the  demand  for  guns  and 
pistols  is  really  greater  than  our  makers, 
with  the  present  Government  contracts  on 
hand,  can  promptly  supply.  Prices  are 
consequently  greatly  enhanced,  and  it  has 
become  a  favour  to  have  orders  executed. 
The  edge-tool  and  hollow-ware  business  is 
similarly  active,  not  only  for  foreign,  but 
for  distant  markets.    The  glass  trade  is  de- 
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teribetf  as  remarkably  brisk,  and  crmaTnental 
brasa-foundry  as  exceedingly  prosperous. 
The  almost  only  Birmingham  manufacture 
which  may  be  said  to  be  in  a  comparati7ely 
drooping  state  is  the  brass  button  trade. 
This  once  famous  trade,  when  brass  buttons 
formed  a  conspicuous  ornament  in  an  Eng- 
lish gentleman's  dress,  is  now  chiefly  em- 
ployed for  foreign  countries,  to  which  eon- 
siderable  quantities  continue  to  be  exported. 
South  America  and  the  West  Indian  colonies 
are  among  the  best  customers  for  this  famed 
Birmingham  article.  There  are  at  present 
large  orders  on  hand  for  those  countries. 
The  pearl-button  trade  is  suffering  in  some 
degree  from  the  advance  which,  owing  to 
the  operations  of  speculators,  has  taken 
place  in  the  price  of  shell. 

There  are  few,  if  any  goods  now  being 
sent  out  on  speculation  from  this  district, 
and  none  but  bcnAftde  orders  through  good 
London,  Liverpool,  or  other  houses  are 
accepted*  The  American  summer  trade  has 
conamen^ed  favourably.  A  considerable 
number  of  orders  for  fancy  jewellery  have 
been  received,  and  are  giving  profitable 
employment  to  good  handa.  The  match^ 
making  trade  is  very  brisk  ;  and  hands  are 
required  in  the  following  trades :  —  Ma- 
chmista  and  fitters,  eoach-smiths,  cabinet- 
makers and  carvers,  dressing  and  fancy 
leather-case  makers,  riddle-makers,  orna- 
mental brasa-work  dressers,  jewellers,  kit- 
cben-range  fitters,  awl-blade  and  clock- 
movement  forgers,  horse-nail  makers,  sheet 
iron  rollers,  furnace-men,  japanners,  &c. 
The  general  trade,  of  the  town  is  therefore 
in  a  sound  state. 

The  export  returns,  issued  yesterday,  are 
confirmatory  of  the  above  favourable  report 
as  to  the  condition  of  trade.  It  appears  the 
total  value  of  the  transactions  for  the  month 
ending  5th  of  March,  exceeds  that  of  the 
corresponding  month  last  year  by  nearly 
one  million  pounds  ;  the  exports  in  the  one 
case  being  worth  5,353,5521,  in  the  other 
6.272,649£ ;  the  nett  increasing  being 
919,097/.  Towards  this  very  gratifying 
result  the  manufacturers  of  this  town  and 
district  have  largely  contributed,  as  the 
following  figures  will  show.  In  hardware 
and  cutlery  there  has  been  an  increase  of 
26,852i.;  machinery  ,26,000/.;  iron,  254,912/.; 
copper,  15,720/. ;  brass,  228/.  ;  tin  plates, 
(notwithstanding  the  exceeding  high  price), 
56,688/. ;  glass,  2,835/. 


THE  IRON  TKADE. 

The  demand  for  iron  continues  active, 
the  order-books  are  still  well  filled,  and  the 
general  opinion  is  that  the  prices  of  last 
week  will  be  maintained  at  the  quarterly 


meetings  to  be  held  next  week.    Being  the 
last  week  of  the  iron-masters'  quarter,  as  is 
usual  at  such  a  period,  and  more  especially 
when  some  degree  of  iincertainty  is  felt  with 
regard  to  future  prices,  some  buyers  are 
reluctant  to  purchase  more  of  the  raw  ma- 
terial than  is  immediately  required  for  ma- 
nufacturing purposes ;  but  still,  taking  all 
circumstances  into  consideration,  the  iron 
trade  is,  as  far  as  plates,  sheets,  and  rails 
are  concerned,  deemed  brisk,  and  from  all 
accounts  is  likely  to  continue   so.       The 
present  reduction  of  20s.  per  ton  on  manu- 
nictured  iron,  we  are  told,  upon  competent 
authority,  has  displeased  some  of  the  great 
iron-masters,  inasmuch  as  they  cannot  get 
a   corresponding   reduction    on    coal    and 
stone,  and  are  obliged  to  pay  the  same  price 
for  material   as  they  paid  before   the   re- 
duction  took  place,    in    allusion   to   this 
subject,  a  writer  in   the  Birmingham  Mer- 
cury  says : — "  If,  however,   we  take   into 
consideration  the  present  price  of  pigs  and 
fuel,  a  good  profit  will  be  realized  on  bar- 
iron  at  10/.    If  we  call  pigs  4/.  10s.,  and  the 
manufacturing  process  3/.  10s.,   including 
capital  and  all  contingent  expenses,  it  will 
leave  a  profit  of  2/.  per  ton.    When  pig 
iron  was  2/.  15s.  per  ton,  and  bars  51.  10s., 
there  was  then  a  good  profit  made  by  many 
of  the  manufacturers  of  iron,  as  was  clearly 
seen  by  the  extension  of  their  works  and 
other  unmistakeable  circumstances." 

America,  —  By  the  Royal  Mail-steamer 
CanhdOt  which  arrived  at  Liverpool  on  Sun- 
day, with  advices  from  New  York  to  the 
29th,  and  from  Boston  to  the  30th  of  March, 
we  learn  that  the  iron  market  was  unsettled. 
Scotch  pig  offered  on  the  spot  at  38  dollars, 
and  to  arrive  at  32  dollars  to  36  dollars  per 
ton.  English  bar  quoted  at  65  dollars  for 
common,  and  85  dollars  for  refined. 


MAIN'S  PRINTING  MACHINE. 

The  Edittburgh  Cwrant  gires  the  follow- 
ing account  of  Mr.  Main's  new  printing 
machine: — ^We  were,  a  few  days  ago,  in- 
vited to  witneas  a  new  printing  machine, 
patented  by  the  inventor,  Mr.  Thomas 
Main,  of  London,  formerly  of  Glasgow, 
and  fitted  up  by  him  in  the  premises 
of  Messrs.  Thomas  Nelson  and  Sons 
here.  The  machine  is  of  remarkably  simple 
construction,  is  worked  at  a  small  cost  of 
labour,  and  is  capable  of  great  speed. 
Instead  of  a  cylinder  rotating  on  its  axis, 
which  is  the  principle  of  almost  all  printing 
machines,  it  has  a  cylinder  of  small  diameter 
moTing  alonff  a  fixed  table,  or  plane,  on 
two-thirds  of  its  surface,  and  immediately 
retracing  its  course.  Its  motions  arc  regu- 
lated below  byavrheel  moring  backwardil 
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and  forwards  upon  a  rack;  and,  in  the 
return  movement,  it  is  eleTated  about  a 
third  of  an  inch  from  the  types,  to  avoid 
a  second  pressure.  -  The  cylinder  is  18 
inches  in  diameter,  and  about  36  or  38 
inches  in  length.  The  table  for  the  form  is 
46  inches  by  38.  The  slieet  is  placed  upon 
the  delivering- table,  which  is  only  a  few 
inches  •  higher  than  the  level  of  the  form, 
and  is  taken  up  by  clasps  in  tiie  hollow 
part  of  the  cylinder,  and  wound  rouad  it  as 
it  moves  along,  receiving  at  the  same 
moment  the  impression  of  the  types,  while, 
in  the  return  movement,  it  is  taken  off  upon 
another  table.  The  ink  is  supplied  very 
nearly  in  tlie  usual  manner.  The  whole 
labour  required  in  working  the  machine  is 
two  boys,  or  one  man  and  a  boy ;  the  one  to 
"feed,"  and  the  other  to  "to  lake  out." 
The  machine  is  capable  of  throwing  off 
above  1,000  impressions  an  hour,  which,  for 
a  single  cylinder,  is  au  extraordinnry  speed. 
Altogether,  the  machine  displays  great 
ingenuity :  it  is  admirable  for  its  simplicity, 
and  valuable  for  its  dispatch. 


BRILLIANT    SOLAR    PHENO- 
MENON. 

On  the  aAernoon  of  Sunday  the  following 
solar  phenomenon  was  observed  by  M.  E.  J. 
Lowe,  at  Highfield-house,  and  described 
by  him  in  a  letter  to  the  Times ; 

At  3h.  40m.  a  solnr  halo  of  22  degs.  ra- 
dius became  visible.  At  3h.  42m.  a  mock 
sun  formed  on  the  halo  on  the  south  side 
and  on  the  sun's  horizontal  level;  at  4h. 
45m.  the  phenomenon  became  very  im- 
posing, the  halo  brighter,  and  at  its  apex  a 
portion  of  an  inverted  arc,  visible,  having  a 
mock  sun  at  the  point  of  contact  with  the 
halo  of  22  degs.  radius;  mock  suns  on  either 
side  the  true  sun  at  the  same  altitude,  and 
distant  22  degs.  from  that  luminary  ;  these 
were  pale  and  confused.  Two  prismatic 
'  portions  of  a  circle  of  45  degs.  radius,  which 
had  the  sun  for  its  centre,  were  also  now 
formed.  Above  the  true  sun,  at  a  distance 
of  45  degs.,  was  an  inverted  are  of  a  circle  of 
probably  50  deg.  diameter,  exceedingly 
brilliant,  surpassing  the  rainbow  in  brit- 
liancy  of  colour — width,  1  deg. ;  length  of 
arc,  40  degs.  The  whole  circles  had  the 
red  colour  nearest  to  the  sun.  At  4h.  50m. 
the  phenomenon  had  vanished  with  the 
exception  of  the  halo  of  22  degs.  The  sky 
was  scattered  over  with  cirri  and  cumuli, 
which  reDderod  the  phenomenon  invisible 
after  5h.  80tn. 


The  ColMwH  Photcgrapkic  Proces»»— The 
following   process,  it  is  understood,    has 


been  adopted  in  France  for  keeping  the 
collodion  plates  sensitive  for  many  houn. 
Two  pieces  of  plate  glass,  of  equal  aize, 
are  taken,  and  on  one  the  collodion  film  is 
spread  in  the  usual  way ;  it  is  then  dipped 
in  the  nitrate  of  silver  bath,  and  when  the 
streakiness  has  disappeared  it  is  lifted  ver- 
tically from  the  bath,  leaving  the  lower 
edge  just  immersed  in  the  fluid.  The  second 

Siece  of  glass  is  then  applied  to  the  coUo- 
ion  film,  beginning  at  the  lower  edge.  A 
thin  stratum  of  the  solution,  by  capUUary 
attraction,  becomes  enclosed  between  the 
two  glaases,  which  are  then  placed  in  the 
slider ;  and  it  is  said  that  thus  prepared, 
they  may  be  kept  sensitive  a  whole  day, 
before  exposing  them  to  the  action  of  the 
camera.  On  the  operator's  return  home, 
the  glasses  are  easily  separated  by  the  in- 
troduction, at  one  corner,  of  a  thin  ivory  or 
bone  paper-knife,  without  any  injury  to  the 
collodion  film,  and  the  image  is  then  deve- 
loped in  the  usual  way.  —  Journal  of  the 
Society  of  Arts.  • 


MR.  WOOLLGAR  AND  THE  SLIDE 

RULE. 

To  the  BdUor  of  the  Meehames*  M^mxime* 

Sir,-— Referring  to  No.  849  of  the  JTe- 
ch<mics*  Magazine,  in  which  there  is  an 
article  upon  the  sliding  rule,  by  J.  W. 
Woollgar,  he  says,  respecting  the  Line 
**  X  :" — "  I  have  only  to  add,  that  no  traces 
of  the  theory  now  expounded  have  been  found 
in  any  essay  on  the  slide  rule,  nor  any- 
practical  application  of  it"  To  this  I  beg 
to  demur,  on  account  of  the  silent  dead ; — 
and  because  Dr.  Bateman,  iu  the  last  edi- 
tion of  the  Manual^  ascribes  to  Mr.  Wooll- 
gar "  the  invention  of  this  ingenious  line." 
The  latter  knows  that  this  is  not  so,  as  I 
have  had  a  correspondence  with  him  upon 
the  subject,  the  theory  of  which  is  given  in 
"  Symon's'Practical  Gauger,"  at  pagca  206 
and  206,  published  in  1826.  It  never  was 
graduated  on  the  slide  rule,  until  through 
me,  by  Drlng  and  Fage,  of  Tooley-slreet, 
London.  BVora  the  book  to  which  I  have 
referred,  the  special  gauge  points  were  ex- 
tracted and  graduated  upon  this  rule,  in 
precisely  the  same  order  as  they  are  found 
at  page  206.  llie  Une  in  question,  t!iere. 
fore,  was  not  invented  by  Mr.  Woollgar,  nor 
by  his  instructions  graduated  upon  the 
rules.  It  is  said  to  have  been  invented  by 
Mr.  John  Lowery, — at  one  time  an  excise- 
officer. 

I  am.  Sir,  &o.. 


J.  Whitford. 


Ware,  April  7,  1853. 
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H$aiher*s  Statiet,  DymmdcSf  HffdroiUUiei,  and 

Hydmnynamka     Second  Notice.     John 

Weale. 

In  reviewing  the  aboTe  work  under  the 

title  of  "A  Course  of  Mathematics/'  &c., 

we  inadvertently  omitted  to  explain  that  it 

formed  Volume  III.  and  Part  I.  of  a  Course 

prepared  for  tiie  Royal  Military  Academy, 

Woolwich,  by  various  learned  men.  Having 

already  spoken  in  terms  of  high  commen- 
dation of  Mr.  Heather's  treatise  on  the  me- 
chanical and  hydrostatical  portion  of  the 
series,  the  number  and  originality  of  its 
examples,  and  their  susceptibility  of  imme- 
diate application  in  practice,  we  have  merely 
adverted  to  this  point  with  the  view  of  re- 
moving any  misapprehensions  which  might 
have  been  formed  as  to  the  extent  of  the 
author's  labours.  We  readily  avail  our- 
selves of  this  opportunity,  however,  to  say 
a  few  words  respecting  this  course  of 
treatises  on  the  mathematical  sciences,  so 
valuable  to  the  student  from  their  having 
been  written  with  a  thorough  knowledge 
and  appreciation  of  the  difficulties  which 
he  has  to  deal  with.  Volume  III.,  Part  II., 
ia  a  treatise  on  Geodesy  and  Nautical  As- 
tronomy by  Captain  YoUand,  R.E.,  which 
as  a  book  of  instruction,  for  persons  en- 
gaged on  a  trigometrieal  survey,  will  be 
found  very  valuable.  The  first  two  volumes 
contain  nothing  of  novelty  or  calling  for 
particular  remark,  with  the  exception  of  the 
geometry  by  the  late  T.  S.  Davies.  These 
subjects  respectively,  as  in  the  case  of  Mr. 
Heather's  portion  of  the  Course,  arc  ele- 
gantly and  clearly  developed,  and  the  inves- 
tigations, and  the  examples  under  them, 
are  illustrated  with  a  profusion  of  well-ex- 
ecuted engravings. 


HydnmUe  Tablet,  CotfficienUt  and  Formuia, 
By  John  Neville,  C.E.,  M.R.I.A., 
County  Surveyor  of  Louth,  and  of  the 
County  of  the  Town  of  Drogheda.  John 
Weale. 

This  is  a  contribution  to  the  science  of 
hydraulic  engineering  which  must  prove  of 
gfreat  Talue  in  the  original  design  and  sub- 
sequent conduct  of  works  depending  for 
their  efficiency  on  the  discharge  of  water 
from  orifices,  notches,  weirs,  pipes,  and 

rivers.  Though  prc^easing  for  the  most 
part  to  contain  a  rich  store  of  hydraulic 
formuls,  a  collection  of  carefully  observed 
results,  and  a  great  number  of  tables  of  co- 
efficients and  subsidiary  quantities  for  faci- 


litating  computation,  the  author  has  added 
much  of  the  fruits  of  his  own  experimental 
and    analytical  labours    to   those  of   Du 
Buat,  D'Aubuisson,  Provis,  Eytelwein,  Les- 
lie,   Prony,    Poneelet,    Lesbros,    Young, 
and  other  well-known  men,  who  have  de- 
veloped the  subject  in  its  most  practical 
form.    In  the  reduction  to  computation  of 
such  phenomena  as  the  motion  of  fluids, 
which  involve  sources  of  error  so  subtle  as 
to  escape  the  finest  network  of  the  most 
profound  mathematics,  theory  can  hope  to 
do  little  more,  in  the  great  minority  of 
cases,  than  suggest  the  probable  form  of 
the  result  to  be  expected  from  a  given  set 
of  circumstances.      Experiment  must  be 
resorted  to  on  a  large  scale,  and  results 
must  be  observed  in  great  number  and 
variety,  and  with  extreme  precision.    On 
this  account  most  of  the  analytical  expres- 
sions here  concerned  are  to  a  great  extent 
empirical,  and  if  they  indicate  results  ap- 
proximating with  tolerable    closeness    to 
those  of  experiments,  it  is  all  that  we  are 
able  at  present  to  expect.     In  offering  to 
the  engineering  community  the  results  of 
his  own  experience,  and  their  application 
in  practice  through  the  instrumentality  of 
formulae,  the  author  appears  to  have  been 
particularly    careful    with    regard    to  the 
experiments  themselves,  and  the  exhibition 
of  their  results  in  an  analytical   shape  ; 
while  the  numerous  situations  occurring  in 
practice  which  he    has  come  forward  to 
assist,  give  a  great  value  to  his  labours,  and 
should  ensure  them  a  welcome  reception. 
For  the  rest  he  has  diligently  collected  the 
calculations  and  observations  of  the  most 
celebrated  authorities,  English  and  foreign, 
and  converted  the  quantities  assigned  by 
the  latter  into  their   equivalent  English 
values,  we  believe,  for  the  first  time.    The 
collection  of  tables  at  Uie  end  of  the  work 
is  exceedingly  copious,  and  with  the  ex- 
ception .  of  the  first,  which  contains  the 
wellknown  coefficients    of  Poneelet    and. 
Lesbros,  newly  arranged,  and  reduced  to 
English  inches,  are  all  original.    The  co- 
efficients given  in  the  small  tables  through- 
out the  work,  have  been  computed  by  the 
author    from    the    original    experiments. 
Among  the  objects  to  which  the  tables  at 
the  end  of  the  work  refer,  are  several  which 
will  be  recognised  as  of  great  utility.    The . 
reciprocal   finding    of   velocities  and  tbe^ 
altitudes  due  to  them,  the  velocity  of  ap- 
proach to  weirs  and  the  depression  on  tne 
crest,  coefficients  of  discharge  for  different 
ratios  of  the  channel  to  the  orifice,  the  dis- 
charge  over  weirs  or  notches  of  one  foot  in 
length  in  cubic  feet  per  minute,  finding  the 
mean  firdm  the  maximum  velocity  at  the 
surface  in  mill-races  and  rivers  with  uniform 
channels,  and  vice  ver$df  the  mean  veloci- 
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ties  of  water  flowing  in  pipes,  streams,  and 
rivers,  and  the  depths  on  weirs  of  different 
lengths,  are  among  the  number.  Mr.  Neville 
has  developed  the  general  subject  in  a  very 
ela'borate  manner,  always  giving  authority 
where  autliority  exists,  and  criticising  it 
with    reference    to    practical    application. 
ite  has  collected  many   of  his  materials 
from  a  very  extensive  surface  of  mathe- 
matical and  engineering  literature,  and  has 
been  careful  to  point  out  the  comparison  of 
results  derived  from  every  empirical  for- 
mula with  those  of  experiment,  supplying 
very  frequently  omissions    and    cautions, 
and  correcting  misprints  of  formulae  which 
have  arisen  rather  frequently  in  the  process 
of  copying  from  one  work   into   another. 
Upon  the  whole,  it  is  not  too  much  to  say 
that  the  work  is  eminently  adapted  to  the 
wants  of  engineers  of  tlie  present  day,  en- 
gaged in  marine,  river,  and  water-course 
works  generally,  and  that  the  author  has 
exhausted  the  entire  circle  of  hydraulic  ex- 
periment and  analysis  in  his  praiseworthy 
endeavour  to  collect,  examine,  and  exhibit 
in  an  accurate  and  practical  form,  the  huge 
and  scattered  mass  of  knowledge  which  the 
cultivators     of  this    science,     throughout 
Europe,  have  accumulated  by  patient  and 
long  continued  research. 


/in  Introduciion  to  Algebra,  and  to  the  Solu' 
lion  qf  Numerical  Equaiions.  Intended  for 
Ike  use  qf  SchooU  and  Private  Students. 
By  J.  R.  YouNO,  late  Professor  of  Mathe- 
matics in  the  Royal  Academical  Institu- 


time  feel  himself  encouraged  to  go  on.    tn 
this  respect  the  "  Introduction  to  Algebra" 
difTers  very  much  from  class-books  of  the  * 
older  school,  which  consisted  very  much 
of  cut-and- dried  rules  of  proceeding,  ac- 
companied with  fundamental  investigations 
— sometimes    succinct    and    satistactory, 
sometimes  thfe  reverse,— and  with  examples 
for  practice.  Here,  on  the  contrary,  besides 
examples  in  abundance — some  of  them  re- 
markable for  their  originality, — the  author 
bestows  considerable  pains  in  pointing  out 
the  precise  effect  of  particular  processes, 
contrasting  the  principle  of  them  with  that 
which  governs  others,  and  always  showing 
how  the  labour  of  operose  calculations  may 
be  reduced.  The  relation  of  the  several  pro- 
cesses to  each  other  we  regard  as  a  most 
important  point,  and  no  author  is  better 
fitted  for  the  task  than  the  author  of  this 
*'  Introduction."  His  efforts  have  been  most 
successful    in     this    respect,    and    espe- 
cially recommend  the  work  as  a  text-book 
fbr    the    young.      It  embraces  the    usual 
subdivisions  of  the  subject,   and  has  be- 
sides   a    few    points    of    originality    and 
peculiar    excellence.     First  of   these,  we 
may  notice  the  exposition  of  the  methods 
fbr  the  reduction  to  a  quadratic  solution 
of  particular  cases  of  equations  of  the  third 
and  fourth  degrees ;  a  method  which  will,  in 
many  cases,  effect  a  solution,  or  facilitate 
the  operation  of  finding  the  approximate 
value  of  Ae  rooL    A  very  substantial  ex- 
planation   and    illustration    of   Homer's 
method  is  given  in  a  form  extremely  con- 
venient for  application  by  the  young  alge- 
braist, and  in  connection  with  it  a  new 
process  for  discovering  the  leading  figure 
of  a  root,  a  necessary  operation  preliminaiy 
to  applying  that  important  method.      This 
method  is,  at  the  same  tiiite,  of  great  use  in 
facilitating  the  practice  of  Sudan's  theo- 
rem.    We  may  observe,  in  conclusion,  and 
we  do  so  with  pleasure,  that  the  author 
refers  his  reader,  in  commendatory  terms, 
to  the  mathematical  contributions  of  Mr. 
James  Cockle,  in  the  Mechanict*  Magazine. 
The  mathematical   reader  may  take    this 
circumstance,  and  other  references  to  Mr. 
G.  B.  Jerrard  and  other  recent  writers,  as 
an  indication  that  the  author  has  had  his 


tioni  Belfast    Charles  Mozley. 

The  well-known  excellence  of  the  mathe- 
matical works  of  this  author,  will  ensure 
for  this  volume  a  large  share  of  popularity 
among  those  who  are  only  advanced  a  little 
way  upon  the  sublime  study  of  analysis. 
Though  it  may  seem  to  have  been  almost  a 
supererogatory  labour  to  write  a  work  on 

Algebra  professedly  of  an  elementary  cha- 
racter, at  a  time  when  our  increased  edu- 
cational appliances  have  done  so  much  to       eyes  abroad  to  impart  into  his  work  wh^- 


^isist  the  acquisition  of  this  subject,  those 
who  have  had  an  experience  of  the  diffi- 
culties of  conveying  a  substantial  know- 
ledge  of  the  great  principles  of  operation, 
will  appreciate  the  object  which  the  learned 
writer  of  the  book  before  us  has  kept  in 
view.  A  student  having  it  in  his  possession, 
and  directing  his  studies  according  to  its 
instructions,  will  find  many  of  the  obstacles 
removed  which  have  been  found  to  impede 
the  progress  of  the  tyro,  and  at  the  same 


ever  was  good  in  the  scattered  scientific 
literature  of  the  day,  and  he  will  find  that 
much  valuable  matter  has  been  in  this 
manner  placed  before  him,  which  it  might 
be  difficult  otherwise  to  obtain. 


Ship'buildimg  on  the  C/y<l«.  —  There  are 
at  present  1(H)  vessels  in  course  of  cob- 
Btructien  on  the  Clyde,  and  of  these  only  6 
are  timber-built,  all  the  rest  being  built  of 
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iron.  It  is  also  notable  that  these  iron 
▼essels  consist  both  of  steam  and  sailing 
Tessels,  though  the  former  class  preponde- 
rates. The  aggregate  tonnage  of  the  ships 
now  in  course  of  construction  on  the  Clyde 
amounts  to  upwards  of  60,000  tons.  The 
engines  of  the  steam  part  of  this  great  fleet 
have  an  aggregate  of  more  than  14,000 
horse  power.  The  probable  value  of  the 
whole,  though  the  estimate  is  necessarily 
Inexact,  cannot  be  much  short  of  2,000,000/. 
sterling !  Tet,  in  a  few  months,  this  enor- 
mous  amount  of  shipping  will  be  off  the 
stocks,  and  its  place  supplied  by  a  new 
production,  equally  valuable.  The  number 
of  workmen  employed  in  building  the 
▼essels  and  making  the  machinery  is  about 
15,000.  The  number  of  hands  employed  in 
raising  the  raw  materials  from  the  basin  of 
the  Clyde,  within  a  circuit  of  20  or  SO 
miles,  for  these  and  similar  great  works,  is 
still  more  immense.  Another  most  grati- 
fying feature  of  the  ship-building  trade  of 
the  Clyde  is,  that  the  employers  in  nearly 
all  the  establishments  were  working  men 
themselves  within  the  last  thirty  years. 
Most  of  them  had  attained  the  period  of 
middle  life  before  they  turned  their  atten- 
tion to  iron  boat-building  at  all.  The  men 
are  not  only  the  architects  of  their  own  for- 
tunes, but  the  creators  of  a  new  branch  of 
industry.— iVor/A  Brilish  Mail 


SPECIFICATIONS  OF  ENGLISH  PA- 
TENTS ENROLLED  DURING  THE 
VeEK  ending  APRIL  14,  1853. 

William  Hunt,  of  Stoke  Prior,  Wor- 
cester, mann&cturing  chemist  For  certain 
improved  modes  or  meant  rf  producing  or 
obtaining  ammot^acai  taUs,  Patent  dated 
September  30,  1852. 

The  object  of  this  invention  is  to  obtain 
sulphate  of  ammonia  from^he  ammoniacal 
liquors  of  gas-works,  and  this  is  effected  by 
causing  the  liquors  to  traverse  a  column  or 
condenser  filled  with  pebbles  and  coke,  and 
to  be  brought  in  contact  with  sulphurous 
acid  gas,  which  may  be  obtained  by  cal- 
cining pyrites  of  any  description,  so  as  to 
drive  off  the  sulphur  therefrom.  The  sul- 
phurous gas  may  be  introduced  at  the  top 
of  the  column,  and  descend  with  the  falling 
liquid,  or  at  the  bottom,  and  be  drawn  up- 
wards by  the  draught  of  a  high  chimney ;  m 
either  case  care  being  taken  to  cool  the  gas 
previous  to  its  coming  in  contact  with  the 
ammoniacal  liquor.  The  result  of  the 
action  of  the  gas  is  to  convert  the  ammonia 
present  to  a  sulphite  of  that  base  from 
which  the  sulphite  may  be  obtained  by  sub- 
sequent evaporation  and  exposure  to  air,  by 


which  oxydation  will  be  induced  and  the 
chemical  change  effected. 

Instead  of  using  sulphurous  acid  gas, 
the  spare  gas  from  vitriol  chambers,  which 
consists  of  a  mixture  of  sulphuric,  sul- 
phurous, and  nitric  acid,  may  be  advanta- 
geously employed. 

The  claims  are  for — 

1.  The  apparatus  described,  or  any  mo- 
dification thereof,  wherein  the  ammoniacal 
liquors  are  treated  with  sulphurous  acid ; 
and 

2.  The  application  of  the  spare  gas  from 
vitriol  chambers  in  the  production  of  salts 
of  ammonia. 

AuousTE  Edouard  Loradoux  Bell- 
ford,  of  Castle-street,  Holborn.  For  im- 
provements in  the  manufacture  'of  boots  and 
shoes,  parts  of  which  said  improvements  are 
^)pUcabl€  also  to  the  manufacture  of  various 
other  articles  qf  dress,  (A  communication.) 
Patent  dated  September  80,  1852. 

This  invention  comprehends — 

1.  An  improved  mode  of  manufacturing 
boots  and  shoes  by  cutting  the  entire  upper- 
leather  from  a  single  piece,  which  is  either 
riveted  or  sewn  to  the  sole,  and  secured  at 
the  seams  by  riveting,  stitching,  or  ce- 
menting. 

2.  An  improved  cement  for  uniting' to 
each  other  the  parts  of  boots  and  shoes,  and 
for  use  in  manufacturing  other  articles  of 
dress  where  cement  is  employed.  This 
cement  is  composed  of  64  parts  by  weight 
per  centof  gutta  percha,  16  parts  of  India- 
rubber,  8  parts  of  pitch,  4  parts  of  shellac, 
and  8  parts  of  oiL  The  ingredients  are 
mixed  and  melted  together,  the  India- 
rubber  having  been  previously  dissolved, 
and  are  kept  in  a  boiling  state  for  two  or 
three  days,  after  which  the  cement  is  fit  for 
use,  but  should  be  applied  in  a  warm  state. 

3.  An  improved  mode  or  modes  of  rivet- 
ing the  parts  of  boots  and  shoes  together. 
The  rivets  used  are  of  two  kinds ;  first,  a 
simple  eyelet,  or  short  flanched  tube,  which 
is  passed  through  holes  in  the  materials  to 
be  joined,  and  then  fiattened  down,  after 
which  the  vacant  space  at  the  centre  is  filled 
in  with  solder ;  and,  second,  a  somewhat 
similar  tube,  the  centre  of  which  is  occu- 
pied by  a  stud  or  screw  instead  of  solder. 
When  thick  pieces  of  leather  are  to  be 
joined  for  making  soles  or  driving  bands, 
one  of  the  ends  is  split,  and  the  other  shaved 
down  and  inserted  in  the  Kplit  end,  and  the 
whole  then  riveted  through  either  with  or 
without  the  use  of  cement. 

No  claims. 

Charles  Billson,  of  Leicester,  manu- 
facturer, and  Caleb  Bedells,  of  Leicester, 
aforesaid,  manufacturer.  For  improvements 
in  the  manufacture  of  arlicUs  of  dress,  where 
looped  fabrics  are  used,  and  in  preparing 
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looped^afnjcs  far  making  articlts  afiiretr  t»d 
part*  of  garmenlt.  Patent  dated  September 
SO,  1852.   , 

The  first  of  these  improvements  consists 
in  making  up  jackets  and  other  similax 
articles  oidreas  composed  of  looped  fabrics, 
with  waistcoats  or  fronts  of  non-elastic  ma- 
terial, the  jackets  being  made  so  as  to  open 
in  front  and  expose  the  waistcoat  when  the 
collars  ire  folded  back. 

The  feetmd  improvement  consists  in  ap- 
plying sheets  of  India-rubber  between  two 
surfaces  of  looped  fabrics  and  cementing 
the  whole  together,  so  as  to  form  an  elastic 
material,  the  faces  of  which  shall  be  com- 
posed of  the  looped  fabrics. 

Th^  third  improvement  consists  in  adopt- 
ing the  use  of  looped  fabrics  in  the  manu- 
facture of  such  piled  fabrics  as  are  pro- 
duced hy  ceq;ienting  the  pile  thereto  by  its 
ends. 

Clams.  —  1.  The  combining  non-elastic 
and  elastic  fabrics  in  making  up  jackets  and 
dresses. 

2.  Combining  vulcanized  India-rubber 
with  looped  fabrics. 

3.  The  mode  of  making  piled  fabrics. 
William  Hodoson,  of  Skircoat,  York, 

engineer.  For  imftrovements  in  the  mantifac' 
ture  tif  ti'otvn,  textile^  and  looped  fabrirSf  and 
in  the  machinery  etnployrd  therein.  Patent 
dated  September  30,  1852. 

Claims.^ — 1.  The  manufacture  of  woven, 
textile,  and  Iroped  fabrics  direct  from  a 
sliver,  without  the  intervention  of  spinning- 
machinery. 

2.  Certain  arrangements  and  combina. 
tions  of  machinery  far  effecting  this  object. 

Henry  Gardener  Guion  Jude,  of 
Lover  Copenhagen- street,  Bamsbury-road, 
Islington.  For  improvements  in  the  m/inum 
facture  of  type.  (A  communxcaiion.)  Patent 
dated  September  30,  1852. 

The  Jfrst  branch  of  these  improvements 
is  based  on  a  former  patent  granted  to 
M.  P.  P.  de  St.  Charles,  July  Ist,  1845,  for 
the  manufacture  of  type  from  strips  of 
metal  wire  by  compression  in  suitable 
matrices.  It  has  been  found  that  as  the 
quantity  of  metal  cut  off  at  each  strok;.  of 
the  machine  when  working  according  to  the 
instructions  contained  in  the  specific.ntion 
of  the  above  p:«tent,  is  generally  in  excess 
of  tnfe  exact  amount  required  to  produce 
a  single  type  ;  and  the  quality  of  type  thus 
manufactured  is  affected,  owing  to  the  un- 
equal degrees  of  pressure  to  which  the 
metal  is  in  di&rent  cases  subjected.  To 
obviate  this  difficulty,  it  is  now  proposed  to 
fprm  the  strips  from  which  the  blanks  are 
duf,  or  the  blanks  ihemsehcs,  with  lon- 
gitudinal grooves  at  the  sides,  so  that 
althVugh  the  metal  will  occupy  the  full 
dia^dHifti  space  of  the  moulds,  it  will  enable 


the  excess  to  be  eoi)ipreaaed  so  M  to  fiU  die 
mould,  arid  thus  produqe  a  perfect  type. 

The  second  branch  of  the  unpfovemenU 
consists  in  forming  the  faces  or  printing 
portions  of  type,  vignettes,  and  other  de- 
vices in  relief,  by  eompreeaion  from  cop« 
per  or  other  hard  metal,  and  then  jDaatiag- 
bodies  of  an  inferior  or  softer  metal  there- 
on ;  or  these  faces  ni#y  be  affi:^  to  bo^im 
of  wood  or  other  materiaU. 

Claims. — 1.  The  formation  of  grooves  •r 
indentations  in  the  wires  or  blanks  fron 
which  types  are  nude  by  compression. 

2.  The  formation  or  manufoctore  of  type 
faces,  such  as  letters,  vignettes,  or  other 
devices  in  relief  for  orinting,  by  eompret* 
sion  in  suitable  matrices,  which  faces  wsge 
attached  to  bodies,  and  otherwise  finished 
or  described. 

Christopher  Nickels,  of  York-road, 
Lambeth,  manufacturer,  and  Benjamin 
Burrows,  of  Leicester.  For  impronemtmU 
in  weaving.  Patent  dated  September  30» 
1852. 

This  invention  consists,  first,  of  A  method 
of  arranging  the  partu  of  looms  so  that  two 
sheds  shall  be  simultaneously  opened  in 
the  warp,  and  two  shuttles  thrown  therein 
from  opposite  sides  of  the  loom,  so  aa  to 
cross  each  other ;  and  second,  in  arranging 
the  warps  wlien  a  stationary  or  dead  warp 
is  used,  so  that  the  sheds  shall  be  opened 
alternately  above  and  below  the  dead  warp^ 
and  two  shuttles  used  to  throw  in  the  weft 
into  the  sheds  thus  openeil. 

Claim. — ^The  combination  for  weaving 
fabrics  with  two  shuttles  thrown  simnU 
tnncously  across  in  two  sheds  opened  in 
the  warp  to  receive  the  same. 

Solomon  Andrews,  of  Perth  Aniboy« 
in  the  United  States  of  America,  engineer. 
For  improvements  in  machinerjf  for  cuttings 
punching,  stampifig,  fvrgsHg,  wd  bending 
metals  and  other  substances,  Ufkieh  art  also 
appUoahle  to  the  driving  q^  piles,  and  other 
similar  purposes,  and  to  crushing  and  put' 
verizing  ores  and  other  hard  subsianeet* 
Patent  dated  October  7,  1852. 

For  description  of  Mr.  Andrews's  im- 
proved machinery,  see  the  first  article  of  the 
present  Number. 

PlERftE     AUMAND     LeQOMTE    DE     FoM- 

tainemoreau,  of  South-Street,  Finsbury. 
For  certain  improvements  in  waekit^,  kieack'. 
ing,  and  dyeing  fiax  and  hemp,  and  in  mixing 
them  with  other  tejrtile  snbsttmces.  (  A  coin- 
mniiicaiion.)  Patent  dated  October  1,  18o2, 
The  washing,  bleaching,  and  dyeing 
operations  are  to  be  performed  by  ai>y  of 
ihe  ustial  processes  on  skeins  of  flax  and 
henip,  alter  they  have  passed  through  the 
hubliiii  and  fiy-frame.  and  before  proceed- 
ing to  the  final  operation  of  spinning  tlieui 
into  I  breads. 
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Tb«  mlxmg  operations  are  of  two  kincfs. 
The  firiC  eoiteiats  in  combining  coloured 
and  uncolonred  tnfts  of  flax  and  hemp,  and 
then  spinning  them  into  threads;  the 
aacond  coiiaisti  in  mixing  spun  threads  of 
any  mateHal  with  llsx  and  hemj)  on  the 
mule,  the  Arrangements  of  the  rollers  in 
thia  ease  requiring  to  be  altered  so  as  not  to 
draw  the  spun  threads  daring  the  operation. 

C/aia».— 1.  This  mode  of-  waslying, 
bleaching,  and  djaing  llax  and  hemp  after 
having  patied  through  t|ie  bobbins  and  fly. 
firame. 

2.  The  mode  of  mixing  in  a  thread 
coloured  tufts  of  itax  and  hen^p. 

3.  The  arnmgemeiit  of  the  rollers  in  tha 
mule  for  spinning  threads  of  silk,  cotton, 
wool,  ttr  any  fibrous  aubsuoee  with  tufts  of 
flax  or  hemp. 

EicBABD  Archibald  Bt^kAN,  ofthe 
Arm  of  J»  C.  Robertson  and  Co.,  of  106, 
gJacUstreet^  London*  patent  agents.  For 
imfiitmmaMft  m  tks  matn^faciure  tf  sugar, 
md  m  tks  madmierg  aad  afparatta  emplvyed 
tktrtm.  ( A  oommutticaladB.)  Patent  dated 
October  7, 1851. 

The  improvements  ekuined  under  Uiis 
patent  comprehend, 

1.  A  modeornsodsiu  of  eonstrncting  sugar 
putmm  ibr  exprtmimg  aaMiiaBine  jidces 
from  the  cane,  beetroot,  or  other  substance 
containing  them. 

2.  An  apparatus  for  generating  and  ira. 
pregnating  with  carbonic  acid  gas  saccha- 
rine solutions  for  the  purpose  of  freeing 
them  of  any  excess  of  alkali  ihey  may  con. 
tain,  and  at  the  same  time  of  decoloring 
them. 

3.  Certain  means  of,  and  apparatus  for 
separating  fluid  from  granulated  sugar,  and 
for  puriiying  and  remOTing  the  colooring 
matter  therefrom,  and  for  cleansing  sugar. 

John  Rkbo  Randbll,  of  Newlyn  East, 
Cornwall,  farmer.  For  imprwefuents  in  eat' 
ting  and  reaping  mackinet.  Patent  dated 
October?,  1852. 

CUdmt. — 1.  The  employment  of  wheel* 
gearing  for  giving  rabtion  to  the  cutters  or 
knives  of  reaping  machines. 

2.  A  mode  of  constructing  the  guard 
teeth  or  fingers,  in  such  manner  that  they 
shall  not  only  clear,  but  also  sharpen  the 
cutters. 

3.  A  mode  'of  fbrming  the  eutters  open, 
or  with  a  portion  removed  from  their 
centre,  so  that  they  may  readily  clear  them- 
selves when  cutting. 

4w  A  peculiar  arrangement  of  open  guard 
teeth  or  fingers. 

6.  A  HMAns  of  a4(u8iiAg  the  cutting  bar 
with  its  cutters  or  knives. 

6.  The  employment  of  a  board,  or  its 
equivalent,  for  tlearing  the  tra«k  of  the 
machine. 


PROVISIONAL  PR0a*ECtr6NS. 
2W«f  JlfarcA7,  1853. 

S75.  Auguslloo  Can»iio.  A  hydro-dynamie  bat- 
tery,  or  new  or  improved  elcctm-nuignetie  appa- 
ratut,  which,  with  its  products,  are  applicable  to 
the  prodnctloo  of  motive  pewer,  of  l^r,  and  of 


Dated  March  23,  1863. 

705.  Jamei  Alloa.  Certain  irnprovements  ap- 
plicable to  the  Bafety-Tal^te  of  ateam  holltn  at 
generators.  '^  ^: 

T06.  John  Henry  Park  and  Joseph  Park.  Im- 
Pforements  in  water-cloaets  and  urinals. 

707.  Jean  BaptUte  Ifassat.  Certain  improve* 
menls  in  the  manufacture  of  knives,  and  other 
snutiar  handle  instruments. 

JS-  f f™"**  Boyl«-    A  eentripetal  flanfe. 

709.  Ilesketh  Hughes  and  Vvoiiam  Thonaa 
awnh"n.  Improvements  in  pianofortes,  organs, 
seraphldos,  sad  other  like  musical  instruments. 

710.  WUllam  Mann  Croslsnd.  Improvements 
in  bioek  making  nsaebinery. 

711.  AtttoiMe  Ftanfois  Jean  Claudet.  Improve* 
nents  la  stereoscopes. 

JOaitd  Martk  24^  1353. 

713.  Charles  William  Siemens  and  Joseph  Adam*^ 
**!;.  '""P'o^'na*"*"  in  routory  fluid-meters. 

71 S.  John  Beaumont.  A  new  manufacture  of 
certain  desctipilons  of  woven  fabrics. 

714.  William  Prior  Sharp.  Ceriain  Improve- 
ments in  machinery  for  spinning  and  doubling 
sotton  and  other  ftbrous  substances.      '   ' 

715.  Robert  Grundy  and  James  Jonei.  Ini- 
provem^ts  In  machinery  for  preparhig,  spinning, 
■"J.?**'?.^*"*  ^"o"  »nd  other  gbrous  materials. 

710.  Charles  Victor  Frederic  deRonlet.  Certain 
improvements  in  the  manufacture  of  piled  iigured 
AbHes  by  alterations  In,  and  additions  to,  looms 
for  weaving,  including  also  a  varping-machine, 
witii  a  method  of  reading  and  arran^^i^g  tiie  coloum 
or  materials  for  the  patteins  of  sucli  figured  fab- 
rics. 

717.  Henry  Webster  and  Edward  Qawton  Sones. 
improvements  in  the  eonstruetion  6^  i^stoves. 

718.  William  Keates.  Improvenlents  in  the 
manufaeture  of  tubes  and  mandrils.  Partly  a 
communication. 

710.  Charloa  Augustus  Holm.  Improvements 
in  propulling  vetsele. 

720.  George  Isaac  Jackson  and  Henry  David 
Jackson.    Improvements  In  fastened,  for  buttons. 

721.  William  McNaught.  Certain  improve- 
ments m  steam  enwiues.  , 

72i.  William  Edie.  Improvements  in  the  truat- 
ment  or  manuIHcture  of  textile  materials. 

7r3.  Robert  Walker,  improvements  in  working 
and  iocreastag  the  safety  of  railway*. 

Dalcd  March  2G,  1853. 

724.  Erasmus  Symonds.  An  improved  self- 
acting  plug  for  barges,  boats,  and  other  vessels. 

720.  Thomas  Smedley.  CerUln  improvements 
in  steam  boilers. 

730.  Richard  Archibald  Brooman.  An  improved 
rag-tearing  and  separating  machine.  A  cummu- 
nicstion. 

731.  George  Robb.  Impioyements  in  tSie  ma- 
miiaeture  of  sulphuric  add,  alkalis,  and  tlrcir 
salts. 

fSi  James  Worrall,  Junior.  Certain  improve- 
ments in  the  method  of  preparing,  treating,  and 
ftOiahingctttrpUed,  or  taised  fastians,  and  other 
similar  goods  or  dbrics,  and  in  the  machinery  or 
apfpsftitus  connected  therewith. 

Dated  March  28,  18a3. 

733.  George  Oakes  Asbjiy.  An  hnprove.uent 
or  4ia^^t«veni«ats  in  the  manuSietute  of  dowJs 
ussdlojetasry.     . 
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734.  John  George  Trateott  CampbelL  Certain 
ImproToments  In  sMpi'propellerB.      ^    ^ 

735.  David  Stflphens  Brown.  Certain  improve- 
ments in  engines  to  be  worked  by  steam,  or  any 
other  elastic  flnid,  which  invention  also  includes 
the  apparatus  for  generating  such  steam,  or  other 

elastk  fluid.  ^         ^     ^t 

736.  AugttstinChrysostome  Bernard  and  Jacques 

Marie  Pierre  Albferic  de  St.  Roman.    An  improved 
mode  of  giving  publicity.  . 

737.  Thomas  James  Perry.    Improvements  in 


printing. 
738.  Jc 


738.  John  Scott,  Junior,  and  George  William 
JaAey.    Improvements  in  steam  engines. 

739.  Samuel  Fox.  An  improvement  in  the 
firames  of  umbrellas  and  parasols. 

741.  George  Edward  Dering.  Improvements  in 
the  manufacture  of  certain  salts  and  oxides  of 
metals. 

Dated  March  29, 1853. 

742.  Samuel  Baylies.  ImprovemenU  in  the 
construction  of  ships  and  vessels. 

743.  James  Webley.  Improvements  m  the  con- 
struction of  repeating  or  revolving  and  other  pis- 
tols and  fiie-arms.  «    .^.       , 

744.  Luke  Smith  and  Matthew  Smith.  Im- 
provements In  machinery  for  weaving  and  piint- 

°?45.  Thomas  Hill.  Certain  Improvements  in 
springs,  and  also  in  the  modes  of  their  application 
to  railway  engines  and  carriages.    A  communica- 

746.  Samuel  Newton.  A  self-acting  friction- 
break  to  be  applied  to  engines,  carnages,  and 
wagons  used  on  railways. 

748.  Robert  Heath.  Improvements  m  railway 
breaks  and  signals. 

749.  Isaac  Rider.  Improvements  in  cocks  for 
drawing  off  beer  or  other  liquids. 

750.  Lawrence  Frederick  Keogh.  Improvements 
in  looms  for  weaving. 

751.  John  Gray.  Improvements  m  the  applica^ 
tion  of  heat  for  baking. 

752.  William  Henham.  ImprovemenU  in 
ploughs. 

755.  John  Pym.  Improvements  in  the  pecmar 
nent  way  of  railways. 

756.  George  Shaw.  Improvements  in  the  msr- 
nufacture  of  knives  and  forks. 

757.  Julian  Bernard.  CerUin  improvements  in 
boots,  shoes,  and  clogs,  and  in  the  machinery  or 
apparatus  and  materials  connected  therewith. 

758.  John  Coope  Haddan.  Improvements  in 
railway  carriages. 

Dated  March  30,  1853. 

759.  Martin  BUling.  A  new  or  improved  me- 
thod of  constructing  the  walls  of  houses,  hot- 
houses, and  other  bmldings,  which  said  method  is 
also  applicable  to  the  construction  of  fences. 

760.  William  Henham.  Certain  improvements 
in  regulating  the  draught  in  chimneys  and  other 
outlets  for  smoke,  air,  and  vapours. 

762.  James  Bowron.  Improvements  in  the  ma- 
nufacture of  crown,  sheet,  plate,  and  bottle  glass. 

763.  Christopher  Nickels.  Improvements  in 
weaving  narrow  fabrics. 

764.  Robert  Dalglish.  An  Improvement  in  dye- 
ing. 

765.  John  Carter  Ramsden.  Improvements  in 
looms  for  weaving. 

766.  Joseph  Xavier  VilUet,  ain6.  Certain  im- 
provements in  the  production  of  aerated  liquids. 

767.  James  Houston.     Improvements  in  weav- 
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768.  James  Worrall,  Junior.  Certain  improve- 
ments in  the  method  of  preparing,  treating,  and 
finishing  certain  textile  fabrics  called  cords,  thick- 
sets, velveteens,  and  beaverteens. 

769.  Lot  Faulkner.  Certain  improvements  in 
the  method  of  obtaining  motive  power. 


Dated  March  31, 1853. 

770.  William  Augustus  Pascal  AyniM*-  Certaltt 
improvements  in  applying  t4)  iUun^^ttng  the 
extract  of  bituminous  producU  of  coal,  p«Jt,  and 
lignites,  and  in  rectifying  and  «?««**;«? JJ^ 
essenees  and  gieaay  matter  from  coal,  a  earn- 
munlcation  from  P.  J.  Saloinon,  of  ?•««• 

772.  Robert  Mc  Gavin.  ImprovemenU  to  the 
construction  of  ships*  masts,  yards,  booms,  and  in 

^m.  John  Radcliffe.     ImprovemenU  in  looma 
for  weavtog. 

NOTICES  OF  INTENTION  TO 
PROCEED. 

{From  the  **  London  Gazette,"  April  Sth, 

1858.) 
687.  William  Pope.   ImprovemmU  la  the  vea- 

tUation  of  ships.  ^,  n...,^*  r?«r«r 

658.  John  Eyall  Corry  and  James  Barrett  Corry. 
A  new  method  of  sewing  gloves.  ^^^l. 

717.  William  Davis.  ImprovemenU  in  machi- 
nery for  cutttog  filea.  „  ^, 

718.  William  Edward  Mlddleton.  A  new  or 
improved  circxilar  saw-bench.  ^    »«  «,^ 

m.  Daniel  Henwood.  ImprovemenU  in  bmi^ 
chinery  for  regulating  the  number  of  PM««>C^Jf 
persons  ente^ng  ^lic  vehicles  ^J^^^^^ 
trcs.  bridges,  or  other  places  where  It  maybe  desi- 
rable to  Mcertain  the  number  of  persons  enUnng 
therein. 

{From  the  "London  Gazette;*  April  12tt, 

1853.) 
696.  John  Down  Gordon.     ImprovemenU  la 

*"760.*|JS*^  Mirand.     Certato  toprovwnenU  fa 

the  construction  of  electric  apparatus  for  trana- 

mittlng  totelligence.  ^    ,      ...„,^ 

778.  Henry  Russell.    ImprovemenU  In  piaao- 

^^l\.  James  Hume.     ImprovemenU  in  water- 

^  855.  Robert  Mortimer  Glover.  Imj^ovjmeiita 
to  coattog  the  bottoms  and  other  parte  <rf  rtUja 
and  vessels,  to  order  to  prevent  animal  and  vege- 
table growth  in  contact  therewi^.  

869.  Adam  Ogden  and  John  Ogden.    Improve- 
menU to  machinery  for  sptontos  «»"«?,«  J^^. 

870.  James  Ward  Hoby  and  John  ktoniburgta. 
ImprovemenU  in  the  manuHacture  of  metal  caat- 

"887.  Thomas  Wood.  Improvements  to  the  mode 
of  obtatotog  motive  power. 

942!peuf  Walker  and  Andrew  BarcUy  Walkw. 
Improvements  in  fermenttog  ale  and  porter,  ana 

^^961.  Aseph  Cliff.  ImprovemenU  fa  the  mode 
of  making  and  compresstae  bricks,  lumps,  tuee, 
quarries,  ternwsotta,  and  other  slm^  *3rIS:^^ 

988.  Samuel  Aspinwall  Goddard.  Improve- 
ments to  the  construction  of  ptetols.  

998.  Peter  ArmandLeoomtedeFontatoemoiean. 

Improvements  to  the  machtoery  for  applytog  me- 
tallic capsules.    A  communication.  

1072.  Peter  Armand  Lecomte  de  Fontalntmo- 
reau.    An  improved  lamp,  which  he  oaUa     Lam* 

Omnibus."  .     ,  .  ^««rf«,*_ 

238.  Lewis  Jennings.    An  improved  conttmc- 

tion  of  lock.  ,  .    ..    _,_ 

830.  "miliam  Romatoe.    ImprovemenU  to  ren- 
dering wood  more  durable  and  untofiammahie, 
412:  WUllam  Bridges  Adams.    ImprovemeiU 

°449.'wS'iamWl)kta8on.    ImprovemenU  to  the 
manufacture  of  ropes,  bands,  straps,  and  corai. 
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581.  Jacqnes  Fnuieisqne  PineL  ImproTemfnts 
in  deodorizing  sewage  water  and  cesspools,  and  In 
manuractiiring  manures. 

650.  John  Vandoo  Hielakker.  An  improyed 
eccentric  engine,  applicable  to  the  purposes  of 
general  navigation. 

660.  George  Johnson.  Certain  improyements 
in  looms  for  wearing, 

666.  William  King  Westly.  An  improved  comb 
or  gill  for  heckling,  drawing,  roving,  and  otherwise 
preparing  to  be  spun,  hemp,  flax,  tow,  silk,  wool^ 
and  other  fibrous  substances. 

671.  John  Haskett.  Improvements  in  grinding 
stones  and  whetstones.    A  communication. 

677.  George  Ross.  An  improved  manufocture 
of  lubricating  oil,  and  a  mode  or  modes  of  appty- 
iog  such  oil  to  the  purposes  of  lubrication.  A 
communication. 

678.  George  Mackay.  Improvements  in  the 
mannllutaie  of  iron .    A  commnnio«tlon. 

686.  Alfred  Vincent  Newton.  An  improved 
construction  of  oO  lamp.    A  communication. 

701.  William  Johnson.  Improvements  in  roll- 
ing and  shaping  malleable  metals.  A  communi- 
cation. 

708.  Frederick  Futvoye.  An  improved  appara- 
tus to  be  employed  in  games  of  chance. 

710.  William  Mann'  Crosland.  Improvements 
m  .block-making  machinery. 

711.  Antoine  Fran  sols  Jean  Clandet.  Improve^ 
ments  in  stereoscopes. 

714.  William  Prior  Sharp.  Certain  improve- 
ments in  machinery  for  spinning  and  doubling 
cotton  and  other  fibrous  sulutances. 

718.  William  Keates.  Improvements  in  the 
manufacture  of  tubes  and  mandiila.  Partly  a 
communication. 

719.  Charles  Augustus  Holm.  Improvements 
in  propelling  vessels. 

780.  Richard  Archibald  Brooman.  An  improved 
rag-tearing  and  separating  machine.  A  communi- 
cation. 

782.  James  Worrall,  Junior.  Certain  improve- 
ments in  the  method  of  preparing,  treating,  and 
finishing  cut,  piled,  or  raised  fustians,  and  other 
similar  goods  or  fabrics,  and  in  the  machinery  or 
apparatas  oonnected  therewith. 

784.  John  George  Truscott  Campbell.  Certain 
improvements  in  ships'  propellers. 

736.  Augustin  Chrysostome  Bernard  and  Jacquea 
Marie  Pierre  Alb^ric  de  St.  Roman.  An  improved 
mode  of  giving  publicity. 

789.  Samnu  Fox.  An  improvement  in  the 
fhunes  of  umbrellas  and  parasols. 

746.  Samuel  Newton.  A  self-actinff  friction- 
break  to  be  applied  to  engines,  carruges,  and 
wagons  used  on  railways. 

760.  WilUam  Uenham.  Certain  Improvements 
in  regulating  the  draught  in  chimneys  and  other 
outlets  for  smoke,  air,  and  vapours. 

762.  James  Bowron.  Improvements  in  the  ma^- 
nuDacture  of  crown,  sheet,  plate,  and  bottle  glass. 

768.  Christopher  Nickels.  Improvements  in 
weaving  narrow  fabrics. 

764.  Robert  Dalglish.  An  improvement  in  dye- 
ing. 

768.  James  Worrall,  Junior.  Certain  improve- 
ments in  the  method  of  preparing,  treating  mid 
finishing  certain  textile  fabrics  called  cords,  thick- 
sets, velveteens,  and  beaverteens. 

Opposition  can  be  entered  to  the  granting 
of  a  Patent  to  any  of  the  parties  in  the 
above  List)  who  have  given  notice  of  their 
intention  to  proceed,  within  twenty. one 
days  from  the  date  of  the  Gazette  in  which 
the  notice  appears,  by  leaving  at  the  Com- 
missioners'-office  particulars  in  writing  of 
the  objection  to  the  application. 


1852 

313. 

344. 

3^. 

397. 

406. 

431. 

437. 

477. 

499. 

541. 

567. 

572. 

626. 

640. 

876. 

910. 
1030. 
1167. 


wpBiay  iwr  op  pat;bnt8. 

Skated  Apnl  9,  IS5$, 


John  £gan. 

Samuel  Perkes. 

Samuel  Perkes. 

Henry  Moseley. 

Andrew  Blair. 

Henry  Hughes  and  George  Firmin. 

Arthur  James. 

Henry  Charles  Gover. 

James  Brodie. 

Thomas  Wilks  Lord. 

Richard  Archibald  Brooman. 

Henry  Brinsmead. 

Charles  Phillips. 

Marc  Klutz. 

Jean  Hippolyte  Salvan. 

Jules  Bajse  and  ^aul  Gage. 

Stephen  Green. 

John  Anderson. 


1853: 
27.  Frederick  Arnold. 
106.  Charles  Vion  Hippolyte. 
162.  Benjamin  Quinton. 
171.  Henry  Brinsmead. 
179.  John  Henry  Johnson. 
285.  John  Verinder  Kiddle. 

309.  John  Dudgeon. 

310.  Jacob  Vale  Asbury. 
326.  Alexander  Parkes. 
346.  John  Seaward. 
401.  Job  Cutler. 

431.  Frank   Clarke   Hills  and   George 
Hills. 

433.  Charles  Cowper. 

434.  Charles  Nightingale. 

Sealed  April  IS,  1853. 
1852: 

366.  Joseph  Nash. 

374.  Christopher  Hill. 

375.  Gerard  Andrew  Arney. 
379.  John  Henry  Lee. 

396.  James  Lochhead   and   Robert  Pas- 
senger. 
417.  Pierre  Augustin  Puis. 
424.  John  Henry  Johnson. 
443.  WiUiam  Chisholm. 
484.  George  Ellins. 
526.  James  Naamyth. 
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627.  Joseph  Charles  Frederick  Baron  de 

Kleinsorgexi. 
587.  Rohert  William  Bertolacci. 
546.  James  Nasmyth.  - 
6S4.  Emily  Pettit 
649.  Andrew  Lawson  Knox. 
784.  Robert  Walker. 
996.  John  Norton. 
1209.  Thomas  Benjamin  Smith. 

1853: 

18.  Lasare  Francis  Vaudelin. 
102.  Frederick  Joseph  Bramwell   and 

Isham  Baggs. 
255.  Edmund  Leach. 


824.  John  Campbell. 
827.  Edward  Palmer. 

848.  Charles  lies. 

849.  John  Webster. 
860.  George  Hutchison. 
865.  Sir  James  Murray. 

896.  William  BlissettWhitton  and  Oeoige 
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The  above  Patents  all  bear  date  as  of  the 
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granted  for  the  several  inventions  men- 
tioned therein. 
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LACEY'S  PATENT  APPARATUS  FOR  RAISING  FLUIDS. 

(Patent  dated  October  12, 1652.) 

The  object  of  this  apparatus  is  to  render  availably  a  fall  of  water  directed  into  a  receiver 
of  peculiar  form,  for  the  purpose  of  raising  another  body  of  water  throagh  a  given  space. 
A  second  portion  of  the  patent  describes  the  means  by  which  the  contents  of  a  cask  may 
be  raised  by  employing  the  same  moving  force ;  and  a  third  embraces  a  collateral  object  of 
utility,  by  describing  the  mode  of  forming  a  new  joint  for  India-rubber,  and  flexible 
tubing  generally,  which  dispenses  with  the  application,  for  many  purposes  detrimental,  of 
artificial  cements. 

Fig.  1  is  a  sectional  elevation  of  an  apparatus  adapted  to  raise  water  to  the  upper  part  of 
a  building.  A  A  is  a  vessel  divided  into  two  compartments  by  the  flexible  diaphragm, 
B  D  B.  C  is  a  vulcanized  India-rubber  tube,  connected  at  one  end  to  the  diaphragm  at  d, 
and  at  the  other  end  to  a  tube,  £.  H  is  a  cord  or  chain  connected  to  the  centre  of  the 
diaphragm,  and  passing  through  the  tube,  £,  and  over  the  pulley,  J.  L  is  a  pipe  leading 
from  a  water-tank  above,  and  containing  the  water  which  is  to  be  raised  to  the  upper 
compartment  of  the  vessel,  A  A.  M  is  an  ejection-pipe  for  conveying  the  water  to  it« 
destination.  N  is  another  pipe  for  conveying  waste  water  from  a  receiver  into  the  vessel, 
A.  Under  the  diaphragm,  O  and  P,  are  three-way  cocks,  fixed  on  the  pipes,  M  and  N, 
and  connected  by  the  rod,  Q.  R  and  S  are  weighted  levers,  for  the  purpose  of  reversing 
the  cocks,  O  and  P,  and  are  alternately  raised  by  the  cards,  WW,  passing  over  a 
pulley,  Z.  U  and  V  are  arms  on  the  axis  of  the  pulley  for  raising  the  catches,  XX*, 
and  relieving  the  weights,  R  and  S,  in  the  manner  explained  below. 

The  figure  represents  the  state  of  the  apparatus  when  charged  for  delivering  a  supply  of 
water  to  the  upper  part  of  a  building.  The  weight,  R,  is  represented  as  having  been 
released  from  the  catch,  X,  by  the  arm,  U,  whereby  it  has  reversed  the  cocks,  O  and  P,  so 
that  the  cock,  O,  opens  up  a  communication  between  the  lower  part  of  the  pipe,  L,  and 
the  pipe,  M,  while  it  closes  the  communication  between  the  lower  and  upper  parts  of  the 
pipe,  L.  The  cock,  P,  opens  a  passage  from  the  pipe,  N,  to  the  pipe,  n,  fitted  to  the 
bottom  of  the  vessel,  A  A,  under  the  diaphragm,  B  D  B  ;  and  waste  water  being  now  dis- 
charged from  any  given  elevation  through  the  pipe,  N,  will  flow  through  the  open  passage 
in  the  cock,  P,  into  the  vessel,  A  A,  under  the  diaphragm,  B  D  B,  which  it  will  raise, 
thus  forcing  up  the  water  above  it  in  the  vessel,  A  A,  to  nearly  about  the  level  of  the  vessel 
from  which  the  waste  water  was  discharged.  The  rise  of  the  diaphragm,  and  the  retrac- 
tion of  the  vulcanized  tube,  C,  puts  the  pulley,  J,  in  motion,  which  being  assisted  by  the 
weight,  T,  fixed  on  the  periphery  thereof,  brings  up  the  arm  of  the  weighted  lever,  R, 
until  the  weight  on  the  end  thereof  is  held  by  the  catch,  X.  At  the  same  time  the  arm,  V, 
on  the  axis  of  the  pulley  liberates  the  weighted  lever,  S,  from  the  catch,  X»,  whereby  the 
cocks,  O  and  P,  are  reversed ;  that  is  to  say,  communication  is  closed  between  the  pipes, 
L  and  M,  and  opened  between  the  two  parts  of  the  pipe,  L  ;  the  passage  in  the  cock,  P, 
from  N  to  n  is  closed,  while  that  between  n  and  G  a  final  discharge-pipe  is  opened.  A 
fresh  supply  of  clean  water  will  fiow  from  the  reservoir  through  the  pipe,  L,  into  the 
vessel,  A  A,  will  depress  the  diaphragm,  and  drive  out  the  water  under  it  through  the  pipe, 
»;,  and  open  passage  in  the  cock,  P,  into  the  final  discharge-pipe,  Y.  The  apparatus  is 
now  again  in  the  position  shown  in  the  figure,  and  ready  to  continue  its  action  in  the  same 
manner. 

Where  liquids  such  as  beer  are  required  to  be  raised  firom  the  cellar  to  the  bar,  the 
patentee  proposes  to  insert  a  flexible  diaphragm  about  the  centre  of  the  barrel,  or  othor 
vessel  in  which  it  is  contained.  When  the  barrel  is  being  filled,  the  diaphragm  will  be 
expanded  against  the  end  of  the  barrel,  opposite  to  that  at  which  the  beer  is  admitted.  An 
orifice  for  the  admission  of  compressed  air,  or  of  a  column  of  fluid,  is  provided  behind  the 
diaphragm,  on  the  admission  of  which  the  beer  will  be  forced  upwards.  Beer  stored  in 
vessels  of  this  construction  will  be  found  to  keep  good  a  considerable  time,  as  atmospheric 
air  is  altogether  prevented  from  mixing  with  it 

Fig.  3  is  a  section  of  the  joint  for  uniting  two  lengths  of  India-rubber  or  other  flexible 
tubing.  A  is  the  body  of  the  joint ;  B  B,  two  collars  which  screw  into  a  thread  on  the  body, 
A.  One  collar  ijs  placed  upon  each  of  the  ends  to  be  joined;  the  ends  are  then  each 
brought  over  the  conical  part  of  the  body,  A,  and  the  two  collars  are  brought  up  and 
screwed  thereto. 

Where  a  length  of  India-rubber,  or  other  flexible  tubing,  is  to  be  united  to  a  metal  tube, 
the  patentee  employs  one  collar  only,  and  connects  the  body  of  the  joint  on  which  the 


THE  CALOEIC   SHUP  "ERICSSON. 


a 


323 


screw-thread  is  formed  to  the  metal  tube.  "Where  liquids  which  would  act  upon  metals  are 
to  be  passed  through  the  tubes,  he  forms  the  joint  as  shown  in  flg.  4.  A  A  is  a  piece  of 
gutta-percha,  glass,  or  other  substance  not  liable  to  be  acted  on,  which  is  inserted  into  the 
two  ends  of  the  tubes  to  be  united,  having,  as  before,  passed  one  collar  over  each  end  of 
tube.  One  collar  is  topped  with  a  male,  and  the  other  with  a  female  thread ;  the  collars 
Mte  brought  up,  screwed  together,  and  thus  form  a  perfectly  tight  joint  Fig.  2  shows  the 
elevation  of  the  joint 
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The  Ericsson  lies  at  her  dock  in  Wil. 
liamsburg,  where  improvements  are  being 
made  in  the  machinery.  The  main  diffi- 
culty hitherto  encountered  has  arisen  from 
the  want  of  a  perfect  connection  of  two 
sections  of  an  air-pipe,  near  the  bottom  of 
one  of  the  cylinders.  Though  connected 
by  rivets,  the  working  of  the  engine  pre- 
vented such  a  perfect  union  of  the  parts  as 
to  allow  of  the  full  use  of  the  power  other- 
wise available.  It  is  said  that  it  has  been 
determined  to  substitute  a  single  casting 
for  the  defective  parts,  and  that  the  diffi- 
culty will  be  obviated  at  once.  This  change 
is  now  being  made.  The  otlier  engine  has 
been  perfect  throughout;   and  when  both 


are  complete,  it  is  believed  that  the  Ericsson 
will  be  in  a  much  better  condition  to  prove 
her  capabilities. — New  York  Herald. 

The  following  ealoulations,  referring  to 
this  vessel,  ai^  taken  from  an  article  in  the 
February  Number  of  the  Journal  of  the  Prank- 
Un  JnstiluU,  They  are  directed  to  the  princi- 
pal advantages  claimed  by  Captain  BricssQn 
for  the  application  of  the  calorie  principle 
in  navigation ;  viz.,  economy  of  fuel,  eco- 
nomy of  space  required  fqi  machinery  and 
eoal,  and  superior  safety  from  fire  and  ex- 
plosion : 


2  to  1 


3  to  1 


Eeomomy  rf  Fuel — Knowing  the  consumption  on  board  the  Ericsion,  the  first  step  in  a 
comparison  to  determine  this  point  is  to  calculate  the  size  and  consumption  of  steam 
engines  developing  the  same  force.  The  working  cylinder  of  a  caloric  engine,  as  now 
made,  bears  to  that  of  a  steam  engine — 

1st.    As  being  single  instead  of  double  acting 

2nd.  As  having  only  i  of  its  area  effective,  owing  to  that  of  the  sup- 
ply cylinder  being  f        . .  . . 

3rd.  As  using  a  pressure  of  8  lbs.,  while  in  Collins*  steamers  16  lbs. 
cylinder  pressure  is  obtained,  12^  vacuum,  cutting  off  at 
i»  19*25  lbs.  effective  pressure  ..  •• 

A  proportion  equivalent  to  (2  x  3  x  2'4f06)    . . 

Now,  the  Ericsson's  working  cylinder  capacity  consists  of  4  of  168  inches  by  6  feet, 
having  a  collective  stroke  displacement  of  3o96  cubic  feet  Therefore,  the  steam  cylinder 
must  have 

J5i?— 256 
14-436 

cubic  feet  capacity,  which,  cutting  off  at  J  in  two  single  strokes,  gives 


2-406  to  1 
14-436  to  I 


-170-67  X  60  xlOJ 


revolutions -1107522  cubic  feet  steam  per  hour,  or  (at  853 —volume  of  steam  at  16  lbs.) 

107522 


853 


-126x64^-8106  lbs. 


of  water  per  hour,  requiring  a  combustion  of 

8106 


7-54 


1075  lbs.  per  hour. 


That  of  the  EricMtm  was  550  lbs.,  or  51  per  cent,  of  the  above. 


But  upon  the  trials,  the  leakage  of  air  is 
stated  to  have  been  great,  owing  to  the 
action  of  the  heat  on  the  lower  valves  and 
Keats,  and  to  the  unequal  expansion  of  the 


working  cylinder  during  the  operation  of 
the  engine,  its  lower  diameter  having  in- 
creased one-half  inch  more  than  the  upper 
diameter ;    and  as   there  was  not   enough 

S2 
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elasticity  in  the  piston  springs  to  push  out 
the  packing,  the  leakage  at  the  lower  part 
of  the  stroke  was  considerahle.  We  may 
take  the  whole  leakage  at  20  per  cent. 

On  the  presumption  that  the  temperature 
to  which  the  air  was  raised  did  not  exceed 
that  required  to  double  its  volume  at  60^, 
this  leakage  might  have  amounted  to  20  per 
cent  of  the  whole  working  cylinder,  or 

•20-80 
•67 

per  cent  of  that  actually  used.  Should  the 
wJ»le  of  this  be  in  future  overcome,  either 
the  pressure  would  be  slightly  increased 
with  the  same  consumption,  or  the  fuel 
would  be  reduced,  the  pressvre  remaining 
the  same,  in  the  proportion  of  1*30  to  1*00, 
or  from  550  to  428  lbs.  per  hour — at  which, 
in  this  comparison,  it  will  be  taken.  This 
would  be  equal  to  nearly  40  per  cent  of  that 
of  a  steam  engine. 

The  difference  between  this  amount  of 
fuel  (428)  and  the  amount  required  by 
calculation  (108)  to  raise  the  volume  of 
1,548,240  cubic  feet » 120,920  lbs  of  air  80° 
the  amount  not  to  be  returned  by  the  regene- 
rator, is  enormous,  bein^  nearly  4  to  1 ;  and 
it  is  probably  owing  in  part  to  the  radiation 
from  the  heated  parts,  and  principally  to 
the  imperfect  operation  of  the  regenerator. 

As  to  the  economy  in  working,  we  have 


no  account  of  the  amount  of  lubricating 
material  to  be  used  in  warm  cylinders,  hav- 
ing  nearly  1000  square  feet  of  surface  to  be 
kept  greased. 

Economy  qf  Space, — ^We  have  now  to  con- 
sider the  second  advantage  claimed,  which 
is  partially  estimated  on  the  redaction  in 
amount  of  fuel  for  a  transatlantic  voyage, 
as  occupying  more  room  than  that  required 
by  the  new  engine ;  and  begin  by  a  calcula- 
tion of  the  power  required  to  drive  the 
Eriction  on  the  ocean  at  a  speed  equal  to 
that  of  the  Collins  steamers.  A  few  figures 
will  show  that,  to  obtain  this  power  in  the 
Ericuon,  her  caloric  engines  would  have  to 
be  increased  to  a  size  rendering  the  justice 
of  this  claim  doubtful. 

The  Collins  steamers  will  make  at  the 
termination  of  a  voyage  (in  New  York 
Harbour),  18^  geographical » 15*55  statute 
miles  per  hour,  with  the  steam  pressure 
above  taken,  and  making  17  turns  per  mi- 
nute of  a  wheel  SS  feet  8  inches  effective 
diameter.  At  the  same  slip,  the  wheels  of 
the  Erietsorif  making  10^  revolutions  of  30^ 
feet  effective  diameter,  should  have  driven 
her  8*878  miles  per  hour,  which  we  shall 
allow  as  he^  actual  speed.  That  this  speed 
is  inadequate  for  transatlantic  navigation, 
will  be  readily  seen  frx>m  the  following 
comparison : 


Collins  steamers  make  in  still  water 

"  "  on  an  average  of  8190  hours 

steaming,  a  mean  speed  of         . .         . .         . . 

Reduction  of  speed  by  weather,  etc.         • .  • . 

Speed  of  the  Ericsson  in  New  York  Harbour 
Deduct  as  above       . .         . .         . .         . .         • . 


Average  speed  to  be  expected       •  •      6*76 


15*55  statute  miles 

per  hour. 

18*44 

(( 

<( 

2*11 

f< 

M 

8-87 

« 

« 

211 

« 

«( 

The  mean  of  twelve  passages  between 
New  York  and  Liverpool,  gives  as  the  dis- 
tance 8080  geographical  miles  (of  60821 
feet) » 3548  statute  miles.  At  the  rate  of 
6}  miles  per  hour,  this  would  require  524 
hours  B  21  days  20  hours  length  of  passage,- 
which  is  not  less  than  the  average  trips  of 
the  clipper  ships. 

To  obtain  15*55  miles  with  the  Ericsson 
would  require  18f  revolutions  per  minute. 
Now  the  power  required  to  drive  a  vessel  is 
as  the  cube  of  the  speed — therefore,  to  make 
this  latter  speed  would  require 

(l£i£)'-5-375 
(8-873)» 

times  the  power  actually  developed  on  the 
trial.  Unless  the  working  pressure  were 
increased,  which  could  not  be  done  without 
augmenting  the  area  of  supply  cylinders, 
and  consequent  back  pressure ;  or  the  tem- 
perature which  would  destroy  the  cylinder 


bottoms  with  a  rapidity  in  a  far  higher 
ratio  than  that  of  the  increase  of  heat ;  or 
by  cutting  off  shorter  (thereby  slightly 
augmenting  the  initial  pressure),  which 
would  involve  a  higher  per  centage  of  leak- 
age ;  the  capacity  of  cylinder  developed  per 
minute  must  be  increased  5*375  times,  or 
would  have  to  be 

i5?liLl^il!Ii- X  5*875  =  11341 
18*875  revs. 

cubic  feet,  or  with  the  same  stroke  (6  feet) 
»1890  square  feet  collective  area,  equ&l  to 
four  cylinders  24  feet  6  inches  diameter, 
with  supply  cylinders  20  feet  2  inches  dia- 
meter. 

The  consumption  of  fuel  would  be  428  x 
5f  a  2279  lbs.  per  hour  ^  24  j  tons  per  diem. 

The  same  work  could  be  done  by  two  90 
inch  X  8  feet  cylinders  with  the  above  pres- 
sure and  revolutions,  and  the  consumption 


« 
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of  fuel  would  be  about  5000  lbs.  an  hour  e- 
60  tons  a  day.     The  coal  saved  in  a  trip  of 


12i  days  would  therefore  be  3^|  x  12|«44<5 
tons  occupying  15,575  cubic  feet. 


Now  a  pair  of  90*8  x  8,  oscillators,  could  be  very  readily  put 
into  an  area  of  30  x  15—450  square  feet,  which,  by  the  whole 
depth  of  ship  is  450  x  22^ 

And  tubular  boilers,  with  fire-room  between,  into  an  area  of 
34  X  $2  X  14  deep 

While  the  extra  coal  space  required  is 


10,125  cubic  feet. 


Total 


Four  caloric  engines  24|  x  6  feet  would 
require  an  area  of  at  least  115  feet  in  the 
length  of  the  ship,  and  SO  feet  in  width, 
which  by  the  whole  depth  (throwing  off  the 
projection  above  deck)  22^  gives  115  x  30 
X  22i»77,625,  or  more  than  1|  times  the 
space  required  for  steam  engines  of  equal 
power. 

Safety. — As  regards  safety,  the  chances 
would  be  decidedly  in  favour  of  the  new 
plan.  Experience,  however,  does  not  show 
that  this  advantage,  or  that  of  cheapness  in 
passage,  is  properly  appreciated  when  ac- 
companied by  reduced  speed  ;  and  it  is 
very  doubtful  whether  engines  of  the  size 
above  named  could,  or  would  be  put  into  a 
ship  of  the  Ericsson*»  dimensions,  in  which 
case  her  speed  would  undoubtedly  be  too 
slow  to  ensure  popularity. 

We  have  seen,  then,  1st.  That  a  saving 
of  fuel  of  60  per  cent,  may  be  effected  ;  2nd. 
But  that  the  space  required  would  be  90  per 
cent,  more  than  that  occupied  by  steam 
engines,  boilers,  and  the  saving  of  coal.  In 
addition  to  which  it  must  be  recollected 
that  in  our  comparison,  the  caloric  engines 
were  develo]^ng  nearly  their  full  power, 
while  the  steam  engines  were  cutting  off  at 
one-third  stroke ;  consequently,  in  heavy 
weather,  a-yery  slight  increase  of  pressure 
on  the  pistons  could  be  relied  on  in  the 
former.  The  capability  of  following  steam 
the  whole  stroke  in  a  gale  of  wind  ahead,  is 
of  material  advantage  to  ocean  steamers. 

As  to  river  steamers,  the  difference  of 
space  and  weight  becomes  even  greater  as 
tne  amount  of  coal  to  be  carried  is  trifling. 
We  think  ?he  inference  must  be  drawn  from 
the  foregoing,  that  unless  some  material 
change  is  maAe  in  the  caloric  engine  as  at 
present  constructed,  it  is  highly  improbable 
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that  it  will  ever  take  the  place  of  steam 
eneines  on  fast  steamers;  and  as  regards 
freighting  vessels,  that  clippers  making 
average  passages  of  20  to  25  days  across 
the  Atlantic,  will  probably  not  be  super- 
seded by  vessels  in  which  so  large  a  space 
is  taken  up  by  machinery  and  coal,  of  which 
the  expenses  of  running  and  wear  and  tear 
cannot  be  insignificant,  and  whose  passages 
will  not  be  averaged  in  less  time. 

This  inference,  however,  it  must  be  recol- 
lected, does  not  involve  the  failure  of  the 
object  held  in  view  in  the  construction  of 
the  Ericsson,  That  object,  we  presume,  was 
to  show  that,  by  certain  peculiarities  of  con- 
struction introduced  by  Captain  Ericsson 
into  the  engines  hitherto  used  with  air, 
their  permanent  or  continuous  operation 
might  be  secured,  so  that  the  mechanical 
difficulties  (such  as  heavy  losses  from  fric- 
tion and  leakage,  rapid  oxydation  of  metal, 
&c.),  which  have  hitherto  prevented  that 
class  of  engines  from  extended  use  in  prac- 
tice, might  be  removed.  That  question 
cannot  be  decided  in  a  few  hours ;  it  is  the 
work  of  time,  with  its  usual  experience; 
and  if  that  experience  shall  show  that  the 
object  above  alluded  to  has  been  accom- 
plished, it  is  not  impossible  that  the  Caloric 
Engine  may  be  extensively  employed  in 
pumping  or  drainage,  or  in  the  many 
branches  of  manufacture  where  economy  of 
fuel  is  the  grand  consideration,  and  there  is 
no  limit  to  the  space  or  weight  of  the  ma- 
chinery to  be  employed.  In  view  of  these 
great  manufacturing  interests  to  which  the 
benefits  of  Captain  Ericsson's  invention 
would  accrue,  it  is  earnestly  to  be  hoped 
that  time  will  show  the  justice  of  his  long- 
continued  confidence  in  his  favourite  pro- 
ject. 


EXPERIMENTAL  TRIP 

Thb  following  account  of  a  series  of  im- 
portant and  interesting  experiments  per- 
formed  with  the  Victoria  screw  steam  ship, 
on  her  recent  trial  trip  in  the  North  Sea, 
has  been  supplied  to  us  by  a  gentleman 
who  was  present,  and  took  part  in  them. 


OF  THE  "  VICTORIA." 

This  splendid  ship,  the  property  of  the 
Australian  Screw  Company,  was  built  by 
Mr.  Scott  Russell  on  his  wave-line  theory. 
She  is  267  feet  long  on  the  water-line,  88 
feet  broad,  and  at  the  time  of  trial  had  a 
draught  of  water  10  feet  8  inches  forward, 
and  16  feet  10  inches  aft      She  will  ulti- 
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matcly  have  a  mean  draught  of  about  17  ft 
Her  registered  tonnage  Is  1,853,  and  she  is 
fitted  with  four  masts. 

Her  engines  are  direct-acting,  on  *the 
oscillating  principle,  consisting  of  four  cy- 
linders, of  the  conjoint  nominal  horsepower 
450  :  length  of  stroke  33  inches,  fitted  with 
a  very  simple  and  elegant  self-luhricating 
apparatus.  The  screw  has  two  blades,  14 
feet  diameter,  and  22  feet  pitch ;  each  blade 
being  one-sixth  of  an  entire  convolution. 
She  carried  on  the  trial  750  tons  of  coals. 
The  main  shaft  is  furnished  with  a  very  inge- 
nious, simple,  and  beautiful  apparatus  for 
connecting  or  disconnecting  the  screw,  by 
means  of  which,  either  of  these  operations 
can  be  readily  performed  by  one  man  in  the 
short  space  of  30  seconds.  I  shall  endea- 
vour to  give  some  idea  of  this  apparatus. 
The  shaft  may  be  conceived  to  consist  of 
two  distinct  portions :  the  aft  part,  to  which 
the  screw  is  attached,  terminates  in  a  large 
wheel :  the  fore  part  driven  by  the  engines 
terminates  in  a  large  strong  iron  band,  or 
rim,  working  outside  of  the  wheel  above 
mentioned,  and  capable  of  being  tightened 
over,  or  loosened  from  it  by  means  of  a 
screw  working  in  a  projecting  collar  on  the 
outer  circumference.  This  screw  is  worked 
by  a  second  screw,  whose  motion  is  regu- 
lated by  two  systems  of  toothed  wheels. 
There  are  two  friction-breaks,  one  attached 
to  the  fore,  and  the  other  to  the  after  shaft. 
By  pressing  down  that  on  the  fore  shaft,  a 
toothed  wheel  attached  to  it  engages  in  a 
wheel  on  the  shaft,  and  communicating  with 
the  screw  above  described  separates  the  two 
faces  of  the  collar,  and  disconnects  the 
fictew.  By  pressing  down  that  on  the  aft 
shaft  a  similar  contrivance  brings  the  two 
faces  together,  and  connects  the  screw,  by 
making  the  wheel  terminating  the  aft  shaft 
and  the  embracing  band  one  solid  mass. 

A  considerable  number  of  gentlemen  ac- 
companied  Mr.  Scott  Russell  on  the  trial, 
including  the  Chairman  of  the  Company,  Mr. 
Brunei,  C.E.,  several  Post  Captains,  K.N., 
of  great  experience,  and  others  interested  in 
screw  propulsion.  The  chief  trials  took 
place  during  the  17th  instant 

The  first  experiment  had  for  its  object 
to  ascertain  the  speed  and  consumption  of 
fuel  when  working  expansively.  The  engine 
was  therefore  worked  on  the  highest  grade 
of  expansion,  in  which  6  inches  of  steam 
only  are  admitted  into  the  cylinder.  The 
speed  of  the  vessel  was  then  ascertained  to 
be  a  I  the  mean  rate  of  9^  knots  per  hour ; 
the  number  of  revolutions  47,  pressure  of 
steam  12.  The  consumption  of  coal  during 
two  Inurs  of  expansive  working,  was,  for  the 
first  hour,  1  ton  3  cwt.  7  lbs.,  and  for  the 
second,  1  ton  4  cwt,  giving  an  average  of 
27  tons  per  24  hours. 


In-  the  afternoon  she  was  tried  at  full 
speed  on  a  run  from  the  Kentish  Knock 
Light  to  a  buoy  on  the  Margate  Roads, 
a  distance  of  14  knots;  which  she  per- 
formed against  a  considerable  head  wind  in 
1  h.  30^  giving  a  result  of  9|  knots  per 
hour,  from  the  character  of  the  coals 
used,  it  was  difficult  to  maintain  the  full 
pressure  of  steam.  The  number  of  revo- 
lutions varied  from  £0  to  59,  averaging 
about  56;  the  maximum  speed,  however, 
with  the  maximum  number  of  revolutions, 
was  11  knots,  as  ascertained  by  the  log;  the 
steam  pressure  averaged  15  lbs.,  the  escape 
valve  being  loaded  to  18  lbs.  The  con- 
sumption  of  coal  during  this  trial  was  at 
the  rate  of  37  tons  per  diem. 

From  these  two  experiments  the  advan- 
tage of  expansive  working  of  the  steam  was 
clearly  deduced  ;  as  imder  similar  circum- 
stances a  saving  of  10  tons  of  fuel  in  the 
24  hours  was  accompanied  by  a  reduction 
of  only  If  knots  per  hour  in  the  speed.  At 
about  8  o'clock  the  screw  was  disconnected 
and  allowed  to  revolve  freely.  The  vessel 
was  then  tried  on  a  wind,  and  found  to 
make  5^  knots,  and  steered  admirably,  and 
stayed  well  on  both  tacks.  Throughout 
the  whule  of  the  sailing  trials  the  wind  was 
very  moderate  from  tlie  west.  Running  free 
with  all  plain  sail  set,  and  drawing  (the 
screw  still  revolving  freely  and  discon. 
nected),  she  made  good  8§  knots  per  hour, 
passing  several  light  colliers  going  north. 

The  screw,  still  disconnected,  was  then 
fixed  in  a  vertical  position,  when  the  speed 
of  the  ship  was  immediately  reduced  bj 
2i  knots,  and  bhe  would  hardly  steer,  the 
helm  being  obliged  to  be  placed  haid-a- 
weather  to  keep  her  on  her  course.  The 
screw  was  then  fixed  horizontally  at  right 
angles  to  its  former  position;  when  Uie 
steering  was  found  to  be  little  affected,  and 
the  reduction  of  speed  was  not  so  great  as 
before,  though  still  very  considerable,  at 
leavSt  14  knots. 

From  these  experiments  it  would  appear 
that  with  the  screw  disconnected  and  run- 
ning free,  the  steering  and  speed  of  a  ship 
are  nearly  as  perfect  as  when  the  screw  is 
raised  out  of  the  water  ;  and  also  that  there 
is  great  damage  both  to  steering  and  speed 
in  keeping  the  screw  fixed  in  any  position. 
Whence  also  may  be  inferred  the  advantage 
of  furnishinjr  screw-ships  with  such  an 
apparatus  as  has  been  described  for  readily 
and  easily  disconnecting  and  connecting 
the  screw. 

The  naval  gentlemen  on  board  expressed 
their  high  satisfaction  at  the  sailing 
qualities  of  the  Victoria^  and  their  belief 
that  with  a  tolerable  breeze  she  would 
attain  at  least  as  high  a  speed  imder  can- 
vass  alone  as  with  the  screw. 
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All  on  board)  whether  naval  or  scien- 
tific men,  were  highly  gratified  with  the 
results  of  the  trial ;  and  considering  that 
the  Adelaide,  with  which  so  much  fault  has 
been  found,  is  a  sister  ship,  it  was  agreed 
that  her  misbehaviour  is  not  fairly  attri- 
butable to  the  architect  and  engineer,  but  is 
due  to  some  other  cause,  on  which  perhaps 
some  light  may  ere  long  be  thrown. 

When  the  vessel  was  moving  at  her 
maximum  speed,  I  carefully  observed  the 
water  at  her  bows.  She  seemed  to  cut 
through  the  water  like  a  knife ;  nothing 
like  a  wave  or  accumulation  of  water  for- 
ward being  observable ;  so  far  showing  that 
one  main  object  which  Mr.  Scott  Russell 
has,  in  his  peculiar  form  of  construction, 
is  attained.  If  she  be  properly  handled, 
there  can  be  no  reasonable  doubt  but  that 
those  who  embark  in  her  for  our  antipodes 
will  experience  a  speedy,  safe,  and  pro- 
sperous voyage. 

METEOEOLOGICAL  AND  HYDRO- 
GRAPHICAL  OBSERVATIONS  AT 
SEA 

TnG  well-conceived  idea  of  establishing 
a  general  system  of  meteorological  and  hy- 
drographical  observations  at  sea,  to  be  con- 
curred in  by  the  principal  maritime  na- 
tions, appear  now  to  be  In  fair  train  for 
satisfactory  settlement.  To  construct  ac- 
curate charts  of  winds  and  currents,  so 
desirable  for  the  requirements  of  modern 
navigation,  is  the  great  object  of  the  endea- 
vonrs  of  those  by  whom  the  project  has 
been  advanced.  Lieutenant  Maury,  the 
Secretary  to  the  United  States  Navy,  so 
well  known  in  reference  to  great  circle  sail- 
ing, has  actively  co-operated  in  urging  for- 
ward this  scheme,  which  promises  so  much 
to  advance  the  existing  confines  of  physical 
science.  The  correspondence  which  has  al- 
ready taken  place  between  the  Governments 
of  Great  Bntain  and  of  the  United  States, 
which  has  just  been  presented  to  the  House 
of  Commons,  discloses  a  reclporcity  of  good 
feeling  as  to  the  expediency  of  the  under- 
takings in  point  of  principle,  which  is 
equally  creaitablc  to  both.  The  adjust- 
ment of  details  still  remains  to  be  accom- 
plished, but  this  cannot  long  impede  an 
attempt,  at  least,  to  carry  the  plan  into 
execution.  With  regard  to  the  universality 
of  the  system,  that  point  has  received  the 
attention  of  the  Royal  Society,  which  has 
expressed  its  opinion  against  the  practica- 
bility of  any  plan  of  this  nature. 

HISTORY  OF  MATHEMATICAL 
PERIODICALS. 

In  our  last  Number  we  published  the 

first  part  of  Mr.  T.  T.  Wilkinson's  article 


on  The  Liverpool  JpolhtUuSf  forming  the 
28th  Number  of  his  Series.  We  now  supply 
the 

QuetHons, — The  mathematical  questions 
answered  in  this  periodical  are  not  very  nu- 
merous, but  several  of  the  senior  course 
possess  considerable  interest.  In  their  se- 
lection, Mr.  Swale  appears  to  have  had  con- 
stantly in  view  either  the  removal  of  some 
acknowledged  difiSculty,  or  the  placing  of  a 
known  subject  in  a  new  light. 

Question  1,  in  the  junior  course,  is  pro- 
posed by  J.  H.  Swale,  junior,  and  gives  an 
elegant  method  of  determining  the  diameter 
of  a  given  circle  when  the  centre  is  not 
known. 

Questions  2,  3,  4  of  the  same  course  re- 
late to  the  Apollonian  Problem  of  T.an- 
gencies,  and  furnish  examples  of  the  utility 
of  the  editor's  paper  on  that  subject,  in 
the  portion  devoted  to  algebra,  we  find  im- 
proved solutions  to  several  of  the  most 
difficult  quadratics  in  Dr.  Bland's  Algebra- 
ical Problems,  together  with  a  neat  solution 
of  a  "  Scrap  of  Analysis  said  to  have  been 
found  in  Professor  Person's  pocket  at  the 
time  of  his  decease." 

Clues,  1  in  the  semor  course  furnishes  a 
neat  property  of  the  Parabola,  and  is  pro- 
posed by  M.  J.  Macauley, — one  of  Mr. 
Swale's  most  promising  pupils.  Ques.  4 
requires  a  circle  that  shall  touch  one  given 
circle,  bisect  the  circumference  of  another, 
and  have  a  tangent  drawn  from  a  given  point 
equal  to  a  given  line ;  a  problem  which  may 
be  immediately  reduced  to  that  of  describ- 
ing a  circle  through  two  given  points  to 
touch  a  given  circle,  by  any  paper  on 
"  Bisectant  Axes  "  in  the  Diary  for  1853. 
Ques.  5  furnishes  another  method  of  deter- 
mining the  diameter  of  a  given  circle,  and 
gives  rise  to  *' several  curious  Theorems," 
one  of  which  is  enunciated  at  the  close  of 
Mr.  Swale's  own  demonstration.  Ques.  7 
deduces  **  a  Theorem  of  Maxima,"  not 
hitherto  noticed  elsewhere ;  and  Ques.  8,  and 
its  consequences,  supply  several  others  un 
the  same  interesting  subject.  In  the  senior 
Analytical  department  several  improved 
solutions  are  given  to  De  Moivre's  question 
in  Sanderson's  Algebra,  p.  263,  4<to.  ed. ; 
to  a  disputed  problem  in  Diophantine  Ana- 
lysis ;  and  to  tne  system  of  equations  known 
as  **  Colonel  Titus's  Problem."  Mr.  John 
Whitley,  Mr.  Samuel  Ryley,  and  Mr.  Win. 
Settle  appear  to  have  furnished  most  of 
these  elegant  morsels  to  this  department, 
and  Mr.  Swale  himself  is  an  extensive  con~ 
tributor  under  the  signature  Apollonius, 
and  its  numerous  abbreviations.  The  "  Pro- 
blems for  Solution,"  left  unsolved,  contain 
many  interesting  subjects  of  inquiry,  and 
their  discussion  would  have  rendered  the 
next  Number  of  the  Apollonius  a  real  trea- 
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sure  to  the  inquiring  student  Several  of 
the  more  simple  problems  in  the  two  courses 
have  since  been  discussed  in  the  pages  of 
the  Gentleman's  Diary t  the  Mathemaiical  Re- 
petitory,  and  the  Educational  Timet ,  but  the 
most  interesting,  and  at  the  same  time  the 
most  difficult  portion,  of  this  selection  of 
58  questions,  has  never  yet  found  its  way 
out  of  the  extensive  MS.  collections  of 
the  gifted  Editor. 

Publication, — As  previously  intimated,  the 
publication  took  place  annually : — the  work 
was  printed  by  "  T.  B.  Johnson,  Liverpool ;" 
the  first  Number  was  "  published  by  G.  and 
W.  B.  Whittaker,  London  ;"  the  second  by 
"Sherwood,  Jones  and  Co.,  Paternoster- 
row,"  and  was  sold  also  by  several  of  the 
principal  booksellers  in  Liverpool,  Man- 
chester, and  York. 

T.  T.  W. 


THE  TRADES  OF  BIRMINGHAM. 

In  most  of  the  great  works,  in  which  iron 
is  the  chief  material  required,  and  as  a 
matter  of  course  South  Staffordshire,  in 
which  are  situated  the  immense  establish- 
ments of  Sir  Charles  Fox,  Mr.  Geach, 
M.P.,  and  other  enterprising  capitalists, 
the  prosecution  of  the  extensive  undertak- 
ings in  which  those  gentlemen  are  engaged, 
is  being  productirc  of  great  and  extensive 
benefit.  The  demand  for  plates  for  ship- 
building, as  well  as  for  sheets,  continues 
undiminished,  and  from  the  great  activity 
that  prevails  in  the  mercantile  marine  there 
is  every  probability  of  a  still  further  con- 
siderable increase  of  the  demand.  As  an 
illustration  of  this,  we  may  state  that  the 
Eastern  Steam  Navigation  Company  have 
decided  to  construct  an  iron  steamer  of 
17,000  tons  burthen  for  the  East  India 
service,  under  the  supervision  of  Mr. 
Brunei.  There  are  still  brighter  prospects 
than  these  before  the  South  Staffordshire 
ironmasters. 

The  drop  of  18/.  in  the  price  of  copper, 
— and  the  idea  of  which  some  of  our  Bir- 
mingham manufacturers  a  few  days  pre- 
viously laughed  to  scorn — has  already  given 
an  impetus  to  some  branches  of  business 
which  were  becoming  languid  and  inactive. 
There  are  great  orders  in  hand  now,  and 
also  for  wire  required  for  the  construction 
of  electric  telegraphs  on  the  continent.  The 
copper-tubing  branch  is  very  active,  large 
quantities  being  exported  to  the  Northern 
States  of  Europe,  and  to  other  parts  of  the 
world  where  gasworks  are  about  to  be  esta- 
blished. The  brass  bedstead  business  has 
likewise  never  flagged,  but  appears  to  be- 
come more  extensive  notwithstanding  the 
recent  disadvantages'  under  which  the 
makers  have  been  labouring.  Messrs.  Pey- 
ton and  Harlow,  and  other  great  manufac- 


tiirers,  are  in  more  than  full  emj^loy,  an  d 
are  constantly  engaged  in  workmg  over- 
hours.  Although  this  peculiar  branch  of 
brass  foundry  is  but  young  in  years,  it  has 
already  become  one  of  the  most  extensive 
and  prosperous  businesses  carried  on  in  the 
town  of  Birmingham,  and  is  fast  spreading 
in  all  directions.  Brass  bedsteads  of  the 
most  elegant  design  and  construction  are 
now  transmitted  to  almost  every  part  of  the 
world. 

The  gun  trade  continues  exceedingly 
active,  and  the  best  possible  understanding 
exists  between  the  masters  and  the  men. 
Some  fresh  Ordnance  contracts  are  expected, 
which  will  give  additional  stimulus  to^  the 
trade.  The  manufacture  of  pistols,  chiefly 
revolvers  of  the  better  class,  is  still  carried 
on  with  increasing  activity — the  greater 
portion  of  the  work  being  intended  for  ^e 
Australian  market 

In  the  glass  trade  the  large  houses  are 
well  supplied  with  orders,  although  the 
high  price  of  fuel  and  of  other  articles  used 
in  the  manufacture  are  no  small  impedi- 
ment  In  the  stained  glass  branch  very 
great  progress  is  being  made,  and  more 
has  been  done  within  the  last  few  years  to 
restore  this  splendid  art  than  had  been 
done  in  the  last  two  centuries.  There  are 
at  present  some  fine  specimens  at  the  houses 
of  Messrs.  Chance  of  Spon-lane,  and  Hard- 
man  and  Co.  The  latter  firm  has  lately 
opened  an  extensive  establishment  for  the 
exclusive  preparation  of  stained  glass  from 
the  designs  of  the  late  Mr.  Hugen ;  and  in 
a  few  years  there  is  every  reason  to  believe 
that  Birmingham  will  take  the  lead  in  this, 
as  it  has  done  in  the  manufacture  of  so 
many  other  articles. 

The  steel-pen  trade  was  never  better 
than  it  is  at  the  present  time.  Thousands 
of  hands,  young  and  old,  of  both  sexes,  are 
employed  at  Messrs.  Gillot,  Hinks  and 
Wells,  Mitchell,  &c.,  and  some  of  the  work- 
men are  obtaining  exceedingly  high  wages, 
some  as  much  as  51,  per  week. 

The  forthcoming  Irish  Exhibition  is  af- 
fording ample  employment  to  numerous 
hands  in  various  branches,  and  certainly  no 
pains  are  being  spared  to  produce  articles 
of  the  best  description.  At  the  great  works 
of  Messrs.  Winneld,  Elkington,  and  Co., 
Jennings  and  Bettridge,  and  others,  great 
activity  prevails,  and  already  many  of  the 
articles  are  on  the  eve  of  consignment. 


THE  IRON  TRADE. 

The  ironmasters'  meetings  concluded  at 
Dudley  on  Friday  week ;  and,  taking  them 
as  a  whole,  they  were  represented  to  have 
passed  off  very  satis&otorily,  and  to  have 
shown  that  the  trade  of  the  district  is  in  a 
very  healthy  condition.   If  the  orders  given 
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by  manufacturers  of  iron  articles  have  not 
been  so  numerous  or  so  heavy  as  on  former 
occasions,   it  is  owing  not  to  a  want  of 
demand,  but  to  a  reluctance  to  buy  at  pre- 
sent prices.    Purchasers  imagine  that  there 
will  be  another  reduction,  and  are  hanging 
back  on  that  account.    The  tone  of  the 
ironstone  and  coal  market  at  Stourbridge 
gave  little  encouragementi  however,  to  any 
immediate  or  important  reduction  in  the 
price  of  iron.    Notwithstanding  the  great 
extension  of  mining  operations,  the  demand 
for  stone  and  coal  largely  exceeds  the  sup- 
ply, and  prices  are  fully  maintained.  In  some 
instances,  the  prices  charged  for  coal,   as 
compared  with  the  prices  exacted  fifteen  or 
eighteen  months  ago,  have  reached  75  per 
cent.    These,  however,  have  been  in  cases 
where  coal  has  been  delivered  to  ironfounders 
at  some  considerable  distance  from  the  pits. 
The  feeling  with  regard  to  the  stability  of 
the  present  prices  of  iron  at  Dudley  (April 
15th)  was  a  degree  firmer  than  it  was  at 
Birmingham  on  the  14th — the  larger  firms 
being  apparently  determined  to  abide  by 
the  figures  fixed  upon  a  fortnight  ago.  The 
rumour,  which  it  is  hoped  will  prove  correct, 
that  the  French  Government  will  allow  the 
introduction  of  British  iron  into  that  country 
free  of  duty,  induces  also  great  expecta- 
tions as  to  the  future. 

Shropshire  pig  iron,  which  is  considered 
the  best,  is  quoted  at  5/.  10s.,  and  cold-blast 
Staffordshire  at  the  same  price;  hot-blast 
StafiTordshire  4^  15s.  The  nominal'  price 
of  bars  and  rods  is  lOL,  although  for  cash, 
or  of  inferior  quality,  it  may  be  had  at 
9L  lOs.  or  9L  15s.;  plates  and  sheets,  12/. 
Of  course  there  are  parties  who,  for  various 
reasons,  at  all  times  and  at  all  seasons  will 
undersell,  but  the  best  makers  at  the  present 
moment  are  not  likely  further  to  give  way. 

SmUk  Stt^ordshire, — The  ironmasters' 
quarterly  meetings  have  been  held  this 
week,  and  the  present  price  is  firmly  main- 
tained; in  fact,  it  cannot  be  otherwise,  so 
long  as  the  price  of  coal  and  stone  is  kept 
up.  4A  15«.  is  the  quoted  price  for  hot 
blast  mine  pigs,  10/.  for  bars  and  rods,  and 
12/.  for  plates  and  sheets.  Needy  parties 
will  be  found  selling  under  these  prices,  aa 
is  always  the  case,  but  respectable  firms  are 
not  likely  to  give  way.  The  quarterly 
meetings  have  been  largely  attended,  and 
a  considerable  amount  of  reserve  is  very 
apparent  amongst  purchasers,  who  fancy 
that  there  may  be  another  reduction,  and 
hold  off  from  buying  to  any  great  extent. 
A  great  deal  of  bad  iron  is  in  the  market, 
made  from  cinder  and  inferior  stone,  and 
is  sold  at  a  comparatively  low  rate;  but 
pigs  made  from  mine  cannot  be  sold  for 
less  than  the  above  quotations,  if  any  profit 
is  to  be  realised  upon  them,  which  is  very 


clear  when  the  price  of  material  is  taken 
into  account  Some  old  contracts,  which 
were  made  six  months  ago,  at  ver^  low 
rates  are  not  yet  completed.  Some  of  the 
hardware  trades  in  the  neighbourhood  are 
rather  dull,  on  account  of  the  high  price  of 
iron  and  cnmI.  Merchants  will  not  pur- 
chase more  than  they  can  help,  and  are 
doing  all  they  can  to  reduce  their  old 
stocks. — Wolverhampton  Herald, 

Glasgow  Pig-iron  Market. — Glaagow,  April 
16. — ^The  market  for  pig-iron  has  been  very 
steady  during  this  week,  a  moderate  amount 
of  business  having  been  done  in  warrants, 
at  from  54s.  to  53s.  6d.,  cash,  at  which  latter 
rate  we  close  rather  heavily,  sellers  prevail- 
ing  with  a  few  buyers  at  53s.  For  snipping 
iron  the  prices  are,  No.  1,  g.  m.  b.,  54s.  3d. ; 
No.  3,  53s.  6d.:  No.  1,  Glengamock,  Sum- 
merlee,  or  Coltness,  55s.,  and  Oartsherrie 
56s. ;  cash  against  bill  of  lading. 

America, — By  the  steam  ship  Jtia^  which 
arrived  at  Liverpool  on  Sunday  with  advices 
from  New  York  to  the  6th  instant,  we  learn 
that  nothing  of  note  was  passing  in  the  iron 
market  of  that  city. 


THE    DUBLIN    AND    NEW    YORK 
EXHIBITION  BUILDINGS. 

The  works  at  the  Exhibition  building  in 
Dublin  have  recently  been  pushed  forward 
with  considerable  energy,  and  great  pro- 
gress has  been  made  in  several  departments,* 
particularly  in  the  great  central  hall,  for  the 
speedy  completion  of  which  vigorous  efforts 
are  now  being  made.  Tlie  half  ribs  for  the 
eastern  dome  have  been  elevated,  an  opera- 
tion of  some  difiiculty,  and  more  compli- 
cated than  the  raising  of  one  of  the  great 
arches,  with  its  span  of  100  feet;  inasmuch 
as  the  latter,  when  the  tackle  is  properly 
acyusted,  can  be  raised  to  its  place  at  once ; 
whereas  the  former  must  first  be  lifted  upon  a 
strong  scaffolding  level  with  the  wall  plate, 
and  the  tackle  altered,  in  order  to  place  it 
in  its  proper  position.  The  half  ribs  being 
fixed  in  their  places,  and  sheeted  over,  no- 
thing remains  to  be  done  to  the  roof  of  the 
central  hall  but  the  completion  of  the  sky- 
lights and  the  decoration  of  the  interior ;  a 
considerable  portion  of  the  glazing  has 
already  been  executed,  and  we  believe  the 
painting  will  be  commenced  without  delay. 
The  spandrels  on  the  southern  side  of  the  great 
hall  have  all  been  put  up,  and  the  medallion 
frames  inserted  therein.  We  may  here  ob- 
serve  that  a  space  has  been  partitioned  off 
in  the  northern  gallery  as  an  "artists'- 
room,"  in  which  a  number  of  skiUul  «nd 
intelligent  painters  are  busily  cngAgcd 
in  executing  the  medsUions,  representing 
the  arms  of  foreign  countries,  of  the  prin- 
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cipfti  cities  of  the  United  Kingdom,  of  the 
Irish  episcopal  sees,  and  of  the  guilds  of 
various  trades,  &c.  The  words  **  no  ad« 
mittance,"  painted  in  peremptory-looking 
letters  upon  the  door,  warn  the  visitor  not 
to  disturb  the  labours  of  the  industrious 
occupantSi  but,  peeping  through  tlie  chinks 
of  the  boarding,  he  may  perceive,  embla- 
zoned on  canvass  in  gold  and  brilliant 
colours,  the  quaint  emblemsi  curious  devi- 
CCS,  and  fantastic  monstera  of  heraldry. 
From  what  we  have  seen  of  these  medal, 
lions,  we  think  they  will  form  a  very  appro- 
priate,  suggestive,  and  pleasing  feature  in 
the  decorations  of  the  building.  The  laying 
down  of  the  floor  of  the  central  hall  is  pro- 
gressing rapidly,  and  is  now  nearly  finished. 
Three  of  the  steps  of  the  flight  of  stairs 
leading  up  to  the  semicircular  dais  on  which 
the  organ-loft  is  erected  have  been  laid 
down,  each  step  being  formed  of  one  con- 
tinuous piece  of  yellow  pine,  76  feet  long. 
Midway  between  Uie  centre  of  the  hall  and 
the  dais  a  space  has  been  left  for  a  fountain, 
the  base  of  which  will  be  about  20  feet  in 
diameter.  A  colossal  statue  will  stand  ex- 
actly in  the  centre  of  the  hall,  and,  as  we 
stated  before,  a  magnificent  fountain,  40 
feet  high,  from  the  establishment  of  M. 
Audre,  of  Paris,  will  be  placed  at  the 
eastern  end.  The  fountains  are  to  be  sup- 
plied  from  a  reservoir,  which  will  be  placed 
at  the  western  end  of  the  building,  outside 
the  northern  hall.  All  the  other  works  are 
going  on  favourably  and  rapidly.  The  flag- 
way,  12  feet  wide,  in  front  of  the  building, 
is  also  progressing,  and  will  soon  be  com- 
pleted. It  has  already  been  laid  down  from 
the  pathway  of  Lower  Merrion-street,  along 
the  front  of  the  southern  hall,  eommcn':mg 
with  a  graceful  ovuve,  and  then  following 
the  outline  of  the  building. 

The  Great  Exhibition  building  intended 
for  the  world's  fair,  in  Reservoir-square, 
New  York,  is  also  progressing  tolerably, 
but  not  so  fast  as  could  be  wished.  From 
appearances,  it  will  be  hardly  ready  by  the 
time  appointed  for  ita  opening,  namely,  the 
1st  of  May.  It  is  probable,  however,  that 
it  will  be  in  full  tide  of  success  by  the  first 
or  second  week  in  June — ^perhaps  before. 

-Already  the  property  near  the  palace  has 
risen  enormously  in  re»t  and  value.  As 
much  as  200  dollars  per  week  have  been 
asked  for  the  occupancy  of  some  of  the 
temporary  stores  that  are  springing  up  in 
its  vicinity.  It  is  to  be  regretted  that  Re- 
servoir-square is  so  far  from  the  central  and 
best  portions  of  the  city,  and  that  it  is  sur- 
rounded with  vacant  building  lots,  and  a 
sprinkling  of  houses  that  are  by  no  means 
of  the  first  class.  In  these  particulars  its 
location  contrasts  very  unfavourably  with 
Hyde-park,  while  the  rough  country  round 


is  in  equal  contrast  with  the  sylvan  mid 
umbrageous  beauties  of  S^ensington-gar- 
dens.  But  then  there  is  no  Hyde-park  or 
Kensington-gardens  in  or  near  New  York. 
Indeed,  the  Crystal  Palace  is  a  noble  spe- 
culation, but  still  a  speculation  of  private 
indivduals,  and  not  a  national  undertaking; 
and  property-holders  in  the  vicinity  hold  a 
large  proportion  of  the  stock.  This  is  natu. 
ral.  At  any  rate,  there  will  doubtless  be  a 
beautiful  show,  and  we  learn  that  at  the 
latest  dates  Colonel  Hughes,  the  represen- 
tative of  the  American  Association  for  the 
management  of  the  American  Crystal  Pa- 
lace, who  was  recently  in  Loudon,  reports 
very  favourably  as  to  the  contributions  to 
be  expected  from  Europe.  The  Queen  and 
Prince  Albert,  the  Emperor  of  the  French » 
the  Pope,  and  the  Sultan,  are  all  reported 
as  intending  to  contribute.  Thus  far  Eng- 
land is  down  for  542  objects }  France,  S26 ; 
the  ZoUverein,  fiOO ;  Holland.  142  ;  and 
Italy,  100  statues.  Colonel  Hughes  will 
visit  all  the  European  courts  on  his  mis* 
sion. 

The  directors  have  determined  to  organ- 
ize a  separate  department  of  mineral ogi- 
cal,  mining,  and  chemical  products.  Messrs. 
Benjamin  SilUman,  jun.,  and  W.  P.  Blake, 
have  been  engaged  to  cla&sify  and  arrange 
the  specimens  in  this  department,  and  it  is 
expected  that  the  mineral  resources  of  both 
Europe  and  America  will  be  richly  repre- 
sented. A  geographical  arrangement  is 
also  to  be  observed. 


ON    THE   IRREGULAR  MOTIONS 
OF  LOCOMOTIVE  ENGINES. 

By  Mn  Daniel  K,  dark,  C.  E. 

The  fbllowing  analysis  of  the  various 
irregular  motions  of  locomotive  engines,  the 
examination  of  their  causes,  and  sugges- 
tions for  their  removal  or  diminution,  is 
taken  from  Mr.  Daniel  K.  Clark's  Rmhomy 
Machinery,  The  subject  is  at  all  times 
worthy  of  serious  study,  and  the  expoi^itioa 
of  it  given  by  Mr.  Clark  is  at  once  ample 
and  satisfactory. 

The  pitching  movement — The  resistance 
to  pitching,  and  thereby  the  stability,  is 
promoted  by  shifting  the  driving  axle  back- 
wards,  towards  the  firebox,  principally 
because  it  increases  the  mass  of  the  ma- 
chine in  advance  of  the  axle,  or  that  which 
is  submitted  to  the  oblique  action  of  the 
connecting-rod;  the  removal  of  the  axle 
also,  in  so  far  as  it  lengthens  the  connect- 
ing-rod,  reduces  the  obliquity  which  is  the 
source  of  the  disturbauce.     In  Cramptou*s 
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engine,  having  the  axle  behind  the  firebox, 
the  wfiole  mass  lies  forward ;  while,  at  the 
same  time,  the  guide-bars,  where  the  action 
takes  place,  are  in  the  neighbourhood  of 
the  centre  of  gravity ;  thus  the  oblique 
action  is  entirelv  controlled,  and  the  pitch- 
ing is  extinguished. 

Above  all,  the  number  and  position  of 
the  points  of  support,  mostly  control  the 
pitclung.  The  springs  also,  particularly 
the  fore-and-hind  springs,  should  be  as  stiif 
as  is  consistent  with  the  preservation  of  the 
frame  and  mechanism,  to  neutralize  the 
oscillations  which  may  arise  from  imper- 
fections of  the  permanent  way — such  as 
loose  sleepers,  open  joints,  or  want  of 
correct  gauge ;  for  if  these  oscillations 
should  coincide  with  the  action  on  the 
guide-bars,  they  increase  the  straining  of 
the  machine,  and  the  liability  of  the 
leading  wheels  to  mount  the  rails.  Sus- 
ceptible springs,  also,  for  the  same  reason, 
increase  the  danger  from  accidental  ob- 
structions. 

Vertical  action  by  the  centrifugal  force 
of  the  revolving  weight — This  action  may 
bo  entirely  neutralized  by  the  application  of 
suitable  counter- weigh ta.  This  question, 
however,  belongs  to  the  more  general  ques- 
tion of  bxilancing  all  the  revolving  and  reci- 
procating masses. 

Tiie  reduction  of  adhtrioQ,  by  vertical 
action,  explains  the  occasional  slipping  of 
the  driving-wheels  at  high  speeds.  It 
explains  alto  the  extra  wear  of  driving 
whccl-tyres,  when  very  much  out  of  balance, 
next  the  ctank-pin,  where  the  pressure  on 
the  rail  is  gieatest,  producing  ''0at  places," 
and  in  consequence  a  vertical  jolting  of  the 
engine  while  in  motion. 

Longitudinal  fore-and-aft  motion. — It 
was  found  that  in  the  sample  engine  a 
joint  longitudinal  action  on  the  driving 
axle  of  above  six  tons,  or  three  tons  for 
each  cylinder,  was  incurred  at  certain 
points  of  the  stroke,  at  a  speed  of  fifty  miles, 
bv  the  crank  and  the  other  moving  masses. 
Novr  the  whole  pressure  of  100  lbs.  steam 
on  a  fifteen-inch  piston  does  not  exceed 
eight  tons  i  thus,  the  inertia  of  tlie  mechan- 
ism alternately  adds  and  subtracts  three- 
tighths  or  40  per  cent  of  this  pressure, 
reducing  the  useful  pressure  to  five  tons,  or 
60  per  cent,  when  the  crank  is  at  45° 
during  the  first  half- stroke ;  and  raising  it 
to  eleven  tons,  or  140  per  cent,  at  V6S°  in 
the  second  half-stroke.  This  example 
shows  how  very  greatly  the  inertia  of  the 
machinery  may  affect  the  useful  work  of 
the  engine.  And  so  long  as  the  whole 
efiective  pressure  in  the  cylinder  exceeds 
this  inertia,  the  coupling  bars  between 
engine  and  tender  remain  taut  on  their 
pins,  though  subject  to  oscillation  with  the 


coupling  spring.  But  when  the  steam 
pressure  is  less,  or  altogether  removed, — 
with  a  small  train,  or  going  down  an 
incline, — ihey  play  fast  and  loose,  owing 
to  the  fore-and-afl  action,  by  which  the 
machine  is  alternately  thrown  forward  and 
backward  on  the  tender.  This  explains 
the  extra  racket  and  jarring  which  take 
place  between  an  unbalanced  engine  and 
its  tender  immediately  after  shutting  off  the 
steam,  in  approaching  -stations,  particularly 
where  the  nature  of  the  coupling  gear 
permiu  of  some  play.  The  shocks  arising 
from  these  fore-and-aft  vibrations  are 
destructive  to  the  coupling  links  and  bolts, 
to  the  framing  which  carries  them,  and  to 
the  general  connection  of  the  whole  ma- 
chine, especially  at  the  axle-boxes  and 
guard-plates.  And  the  greater  the  play  of 
the  parts  of  the  engine,  the  more  injurious 
is  this  action. 

To  neutralise  or  soften  the  longitudinal 
action,  it  is  usual  to  employ  a  traction- 
spring  under  the  foot-plate  of  the  engine  or 
tender,  to  receive  the  shocks ;  it  is  either 
coupled  to  a  draw-bar  of  a  fixed  length, 
under  permanent  tension  between  the  draw- 
bolts,  or  adjustable  by  a  double  screw,  right 
and  left  hand ;  in  either  case,  buffing  blocks 
of  wood  are  fixed  at  some  distance  apart 
laterally,  upon  the  front  beam  of  the  tender- 
frame,  to  bear  upon  the  engine-frame,  as 
fulcrums  for  the  action  of  the  spring.  With 
the  object  of  softening  the  action  still 
further,  the  buffing-blocks  are  in  some 
cases  made  elastic  within  a  limited  compass, 
by  the  use  of  India-rubber  springs.  Coun- 
terweights, also,  are  applied  to  the  wheels, 
and  are  efficient  so  far  as  they  go :  but  they 
are  for  the  most  part  much  too  light,  as 
they  are  estimated  for  the  revolving  weight 
only. 

The  sinuous  movement. — As  this  affec- 
tion of  the  motion  of  the  engine  implies  the 
lateral  play  of  the  fore  and  hind  wheels  upon 
the  rails,  the  friction  of  the  tyres  upon  the 
rails,  due  to  this  lateral  displacement,  is  op- 
posed to  the  motion,  and  its  tendency  is 
therefore  to  steady  the  engine.  Accord- 
ingly, in  practice,  at  the  lower  speeds,  and 
when  the  intensity  of  the  disturbing  forces 
is  low,  the  machine,  though  unbalanced, 
runs  sufficiently  steady  in  respect  of  sinuous 
motion,  at  speeds  above  thirty  miles,  the 
greater  disturbing  forces  overcome  the  re- 
sistance to  their  development,  and  the 
sinuous  motion  becomes  more  violent,  the 
higher  the  speed.  Even  in  Crampton's 
ordinary  engines,  sinuous  action  becomes 
sensible  when  the  speed  reaches  sixty  miles. 
Many  things  go  to  increase  the  sinuous 
motion  to  which  engines  may  be  predisposed 
by  want  of  balance  :  such  as  a  want  of  paral- 
lelism of  the  axles,  unequal  diameters  uf  the 
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wheels,  the  wear  of  nits  or  hollows  in  the 
tyres,  the  wear  of  the  axle-boxes  and  bushes, 
which  g^ves  rise  to  longitudinal  and  trans- 
verse play  at  the  axle-guards  and  on  the 
journals,  the  outline  of  Uie  rails,  and  some- 
times a  want  of  accuracy  in  the  adjustment 
of  the  draw-bars.  When  the  axles  are  not 
parallel,  but  incline  towards  each  other  on 
one  side  of  the  engine,  their  disposition  is 
to  roll  the  engine  forward  in  a  curved  path, 
and  always  towards  the  same  side,  causing 
perpetual  collisions  between  the  flanges  and 
the  rail.  This  oblique  tendency  is  injurious 
enough  on  the  straight  parts  of  the  line,  but 
it  is  much  worse  on  curves  which  diverge  to- 
wards the  other  side,  and  increases  the  lia- 
bility to  get  off  the  rails.  The  same  ten- 
dency is  caused  by  wheels  of  unequal  dia- 
meter on  the  same  axle.  Again ;  when  the 
tyre  wears  hollow,  the  outer  part,  originally 
less,  is  left  larger  in  diameter  than  the 
middle  of  the  breadth  of  tyre.  This  state  of 
wear  reverses  the  action  intended  in  coning 
the  tyres,  as  the  greatest  diameter,  instead 
of  being  next  the  flange,  is  shifted  to  the 
outside;  and,  whereas  a  properly-coned 
tyre  constantly  seeks  to  maintain  the  wheels 
in  the  centre  of  the  track,  a  hollow  tyre 
leads  the  engine  continually  astray,  and 
subjects  it  to  constant  concussions  against 
tlie  raiL  Play  of  the  axles  and  axleboxes, 
by  giving  scope  for  irreeular  action,  converts 
what  without  play  would  be  a  simple  strain 
or  flexure  of  the  guards,  into  shocks  upon 
the  journals  and  wheels  laterally.  And  it 
must  be  noted  that  though  some  degree  of 
flexibility  in  the  frame  may  be  benefical  for 
easy  working  and  adjustment  of  the  ma- 
chine to  the  rails,  when  in  good  order,  it  is  a 
very  dangerous  accompaniment  for  a  slack 
and  unsteady  engine.  That  these  varieties 
of  tear  and  wear  are  all  productive  of  un- 
steadiness is  proved  by  the  superior  stability 
of  a  new  engme,  with  all  its  parts  well  up 
to  their  gauges,  and  all  its  bearings  taut. 

The  means  employed  to  reduce  the  fore- 
and-aft  movement  operate  also  in  reducing 
sinuous  movement  A  great  extension  of 
the  wheel-base  has  also  been  employed  with 
benefit,  because  it  reduces  the  angular  play 
of  the  wheels  between  the  rails,  and  in- 
creases the  command  of  the  leading  wheels 
in  controlling  erratic  movements,  by  their 
frictional  resistance  transversely  on  the 
rails.  In  Crampton*s  engines,  which  carry 
out  this  principle  to  its  limits,  and  impose 
the  greatest  loads  upon  the  extreme  wheels, 
the  mass  of  matter  in  advance  of  the  driving 
axle  still  further  promotes  the  stability ; 
and  these  engines,  though  they  may  not  be 
balanced  artificially,  are  practically  steady 
at  sixty  miles  per  hour.  But  the  great 
spread  of  wheels,  though  beneficial  on 
straight  lines,  is  prejudicial  on  the  curves, 


and  particularly  in  passing  into  sidings  ; 
for  it  is  plain  that  the  farther  apart  the  ex- 
treme axles,  the  greater  is  the  angle  at 
which  the  leading  wheel-flange  meets  the 
outer  rail  on  curves,  and  the  more  severe  is 
the  labour  of  guiding  the  engine. 

The  springs  between  engine  and  tender, 
though  usefal  for  reducing  the  fore-and-aft 
motion,  have  been  introduced  chiefly  to 
meet  the  horizontal  oscillation.  But  it  is 
clear  that,  in  so  far  as  they,  and  all  similar 
appliances,  reduce  this  movement,  they  tend 
to  consolidate  the  engine  and  tender,  and 
injuriously  to  increase  the  length  of  fixed 
wheel-base.  A  draw-spring  between  en- 
gine and  tender  is  no  doubt  a  good  thing  ; 
but  it  should  be  employed  rather  aa  a  mere 
carriage-spring,  to  soften  the  irregular  mo- 
tions of  the  tender  itself.  The  wheel-basea 
of  locomotives  are  abundantly  long  enough 
for  the  fair  purposes  of  a  carriage,  and  it  ia 
mechanically  unsound  in  principle,  and  in- 
expedient in  practice,  to  divert  them  from 
their  legitimate  function  ;  for,  aa  M.  le 
Chatelier  most  justly  observes,  **  It  is  only 
in  a  direct  manner — ^by  attacking  and  de. 
stroying  the  cause  itself — that  we  should 
seek  to  extinguish  the  lateral  oscillation  of 
locomotives." 

INSTITUTION  OF  CIVIL 
ENGINEERS. 

Sitting  rf  Tuesday,  April  12. 

The  chair  was  taken  by  James  Meadows 
Rendel,  Esq.,  the  President,  and  the  Paper 
read  was  "  On  the  Concussion  of  Pump 
Valves,"  by  Mr.  W.  G.  Armstrong,  Assoc. 
Inst  C.E. 

In  the  construction  of  force  pumps,  act- 
ing  under  heavy  pressure,  for  working  Hy- 
draulic  Cranes  and  other  machines,  great 
difficulties  were  experienced  from  the  neat, 
or  concussion,  which  was  generally  attri- 
buted to  the  fall  of  the  valve  upon  its  seat, 
so  that  when  the  pump  worked  fast,  or  the 
pressure  was  materially  augmented,  serious 
casualties  frequently  occurred.  At  length 
the  author,  finding  that  increasing  the  pas- 
sage for  the  escape  of  the  water  from  the 
annular  valves,  limiting  the  rise  and  apply, 
ing  a  spring  to  ensure  their  rapid  closmg, 
would  not  cure  the  evi),  became  convinced 
that  it  originated  in  other  sources.  Atten- 
tion was  then  directed  to  the  suction  valve, 
as  the  concussion  generally  occurred  at  the 
instant  of  the  beginning  of  the  return 
stroke.  The  numerous  anomalous  results 
which  appeared  to  envelop  the  cause  in 
mystery  were  carefully  investigated,  and 
observation  of  several  ingeniously  devised 
experiments  induced  the  conviction,  that 
the  cause  of  the  blow  would  be  found  to  be 
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oonneoted  with  the  rise  of  the  delivery 
valve,  which  occurred  simultaneously  with 
the  closing  of  the  suction  valve. 

On  examining  the  construction  of  the 
delivery  valve,  it  was  evident,  that  while  its 
entire  upper  area  was  acted  upon  by  the 
downward  or  closing  pressure,  only  that 
portion  of  the  under  surface,  which  covered 
the  annular  opening,  was  acted  upon  by  the 
upward  or  openine  pressure.  It  was  ob. 
vious,  therefore,  that  since  the  area  acted 
upon  from  below,  was  much  less  than  that 
acted  upon  from  above,  a  momentary  excess 
of  pressure  must  be  produced,  by  the 
plunger  in  the  pump  barrel,  in  order  to 
raise  the  valve  from  its  seat.  The  material 
of  the  pump  barrel  would  thus,  for  an  in- 
stant, be  unduly  distended,  and  a  sudden 
collapse  would  take  place  immediately  on 
starting  of  the  valve.  In  the  case  of  a  valve 
which  was  exhibited,  the  surface  acted  upon 
from  below,  was  only  one-sixth  of  the  sur- 
face subjected  to  downward  pressure,  so  that 
the  pressure  per  square  inch,  exerted  by  the 
plunger  in  starting  the  valve,  would  be  six 
times  that  of  the  column  to  be  lifted. 

All  the  effects  observed  agreed  with  this 
explanation,  and,  by  way  of  experiment,  a 
valve  was  constructed  with  tne  annular 
openings  so  extended  as  to  diminish  the 
bearing  surfaces,  and  to  lessen  the  differ- 
ence between  the  areas  of  the  upper  and 
under  surfaces.  This  construotion  proved, 
to  some  extent,  successful,  and  it  was  per- 
ceived that  a  valve  of  a  more  ordinary  kind 
would  be  less  liable  to  concussion  than  one 
of  the  annular  form ;  which  latter  was  aban- 
doned, and  a  single  beat  valve  was  adopted, 
in  which  the  bearing  surfaces  were  reduced 
as  much  as  possible,  so  as  to  render  the 
difference  of  areas  inconsiderable — and  the 
result  of  this  radical  change  was,  that  a 
smooth  and  nearly  noiseless  action  was 
obtained,  even  when  the  pump  made  one 
hundred  strokes  per  minute.  It  appeared 
then,  that  in  all  cases  where  the  pumps 
were  to  be  worked  rapidly  under  a  heavy 
pressure,  it  was  important  that  the  delivery- 
valve  should  be  so  constructed  as  to  yield 
with  facility  to  the  pressure  of  the  plunger 
or  piston,  and  to  attain  this  object,  the  area 
of  the  valve,  acted  upon  from  beneath,  must 
bear  a  large  proportion  to  the  area  pressed 
upon  from  above. 

It  was  admitted,  that  in  many  cases  the 
concussion  did  arise  from  the  fall  of  the 
valve,  and  that  the  violence  of  the  shock 
was  attributable  to  the  valve  remaining 
open  until  after  the  turn  of  the  stroke,  and 
then  being  suddenly  forced  down  by  the 
weight  of  the  returning  column.  It  was 
suggested  that  the  causes  of  this  action 
were  the  excessive  rise  of  the  valve,  and  the 
overrunning  of  the  column  in  the  rising  or 


delivery  pipe,  consequent  on  the  momentum 
impartea  to  it,  by  the  previous  stroke  of  the 
pump.  The  most  efficacious  remedies  were 
found  to  be,  large  dimensions,  so  as  to  per- 
mit very  free  passage  for  the  water,  and 
very  limited  rise  of  the  valve ;  and  either 
increasing  the  diameter  of  the  delivery  pipe 
or  applying  means  of  keeping  up  a  con- 
tinuous motion  of  the  column,  without 
drawing  tail-water  through  the  valves.  It 
was  hoped  that  these  observations  would 
tend  to  the  removal  of  an  evil  which  at  pre- 
sent imposed  a  limit  to  the  speed  at  which 
pumps  could  be  generally  worked,  and 
which  involved  the  necessity  for  the  use  of 
larger  machinery  than  would  otherwise  be 
requisite. 

In  the  discussion  which  ensued,  a  modi- 
fication of  the  annular  valve  was  shown,  in 
which  the  rings  were  arranged  in  an  amphi- 
theatral  form,  the  outside  larger  rings  being 
placed  higher  than  the  inside  smaller  rings, 
so  as  to  give  greater  facility  for  obtaining  a 
long  steady  guide  in  the  centre ;  this  form 
was  adopted  by  Mr.  C.  Cowper  in  several 
large  engines.  It  was  shown  that  concus- 
sions were  frequently  caused  by  the  return 
of  the  piston  through  a  space  upon  a  body 
of  quiescent  water,  without  any  action  of 
the  valves.  The  form  of  the  apertures  for 
the  passage  of  the  water  might,  it  was  sug- 
gested, have  some  influence  in  producing 
the  shock,  by  the  velocity  imparted  to  the 
column.  It  was  explained,  tnat  the  aper- 
ture in  the  valve  was  so  much  larger  than 
the  area  of  the  inlet  pipe,  that  its  form 
could  not  have  much  influence. 

In  proof  of  the  effect  of  the  overshooting 
of  a  column  of  water,  it  was  shown  that 
even  when  water  was  allowed  to  rush  vio- 
lently forward,  without  any  considerable 
pressure  of  head,  a  vacuum  appeared  to  be 
•formed  and  the  pipes  had  been  burst.  It 
was  stated,  that  although  the  use  of  vulcan- 
ized India-rubber  had  not  been  found  to 
diminish  the  shock  of  the  beat  of  valves, 
under  heavy  pressure,  it  had  been  very  suc- 
cessfully applied  to  the  air-pump  buckets 
of  marine  steam-engines,  and  an  instance 
was  given  of  a  set  of  valves  of  vulcanized 
India-rubber,  38  inches  diameter,  working 
86  strokes  per  minute,  upon  a  metal  grat- 
ing, the  bars  of  which  were  one-eighth  of 
an  inch  wide  and  the  apertures  five-eighths 
of  an  inch  square,  lastmg  in  perfect  order 
for  upwards  of  twelve  months.  It  was  stated 
that  the  vulcanized  India-rubber  would 
bear,  perfectly,  almost  any  amount  of  com- 
pression for  an  indefinite  period,  but  that 
on  being  subjected  to  repeated  extension 
for  a  lengthened  period,  its  elasticity  be- 
came impaired;  this,  it  was  suggested, 
might  arise  partly  from  a  portion  of  the 
sulphur,  which  was  only  held  in  mechanical 
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combination,  being  thrown  off^  an<l  ftlio 
from  the  iubitance  absorbing  heat  in  eon> 
traction  and  giving  it  out  on  distension,  and 
thus  producing  "  eremacausis,"  which  even- 
tually caused  its  disintegration. 

It  was  shown  that  oil  rendered  tubes  of 
the  materia)  fragile  j  and  that  the  continued 
action  of  light  and  air  upon  any  India- 
rubber  fabric*  sufficed  to  produce  a  change 
and  render  it  brittle.  Ii  was  shown  also, 
that  although  gutta  percha  tubes,  whilst 
under  water,  were  very  durable,  yet  that  on 
exposure  to  the  air  for  a  few  years  un- 
painted,  the  substance  laminated  and  could 
be  rubbed  to  pieces.  The  gutta  percha 
covering  of  the  wires  of  the  Submarine 
Telegraph  was  very  durable  under  the  sea, 
but  on  the  face  of  the  Dover  cliff  it  had 
soon  been  destroyed;  it  was  then  buried 
under  ground,  and  had  proved  perfectly 
successful.  It  was  suggested  that  an  in- 
teresting series  of  experiments  could  be 
made  on  the  duration  of  elasticity  of  vul- 
canized India-rubber,  as  that  substance,  as 
well  as  gutta  percha,  appeared  to  be  ami. 
neotly  adapted  for  use  in  engineering  opera- 
tions. 


Silting  qf  April  19. 

The  chair  was  taken  by  James  Meadows 
Rendel,  Esq.,  President ;  and  the  paper 
read  was,  "  A  Description  of  the  Liverpool 
Corporation  Waterworks,"  by  Mr.  T. 
Duncan,  Assoc.  Inst.  C.£. 

After  some  introductory  remarks,  on  the 
extraordinary  rapidity  of  the  growth  and 
extension  of  the  town  of  Liverpool,  and  the 
consequent  necessity  for  a  better  supply  of 
water)  the  various  ordinary  sources  of  sup- 
ply for  towns  were  examined;  and  it  was 
shown  how,  by  degrees,  the  private  wells 
required  to  be  so  deepened  as  that  the  ex- 
pense became  a  burthen  on  the  inhabitants, 
and  companies  were  formed  for  the  general 
and  more  comprehensive  supply  of  water  at 
a  cheaper  rate,  for  domestic  and  public 
service.  Allusion  was  made  to  the  ex- 
tensive works  now  in  course  of  construc- 
tion, under  the  direction  of  Mr.  Hawksley, 
for  bringing  by  gravitation  from  Rivington 
Pike,  a  distance  of  twenty. four  miles,  such 
a  supply  of  water  as  to  supersede  the  em- 
ployment of  steam  engines  for  pumping 
from  the  wells  in  the  sandstone,  whence  the 
V.  ater  used  in  Liverpool  was  almost  entirely 
derived. 

From  a  physical  and  geological  descrip- 
tion of  the  site  of  the  town,  its  extent,  on 
the  right  bank  of  the  Mersey,  was  shown  to 
be  about  four  miles  and  a  quarter  in 
length,  by  a  width  varying  from  200  yards 
to  2  miles;  the  ground  rises  gradually 
from  the  river,  to  an  altitude  of  250  feet. 


and  the  stratum  ia  the  lower  n«w  red  sand- 
stone, covered  by  a  strong  tenacious  clay, 
sometimes  as  much  as  26  feet  in  thickness. 
The  rook  dips  from  the  river,  at  an  inclina- 
tion of  one  in  six,  and  was  full  of  water 
throughout  its  area,  which  was  calculated 
to  be  about  100  square  milea. 

From  a  sketch  of  the  history  of  the 
several  water  companies,  it  appeared  that 
about  the  year  1691,  permission  was  granted 
by  the  Corporation  to  a  company  to  supply 
Liverpool  with  water,  from  the  springs  at 
Bootle.  Thi»  grant  was  transferred  to  Sir 
Cleave  Moore,  Bart.,  in  1709.  Subse- 
quently a  speculator  conunenced  the  con- 
struction ot  a  culvert  in  masonry,  but  it 
was  abandoned,  and  nothing  further  was 
done  until  the  year  1799,  when  the  Bootle 
Waterworks  Company,  with  Mr.  Telford  as 
their  engineer,  and  the  Liverpool  and  Uar* 
rington  Waterworks  Company,  with  Mr. 
Thomas  Simpson  as  their  engineer,  com. 
bined  together  for  the  general  supply  of  the 
town. 

Descriptions  were  then  given  of  the  first 
establishment  and  gradual  increase  of  the 
Bootle  woiks,  from  one  inconsiderable  re- 
servoir, and  a  steam  engme  of  two  horses 
power,  forcing  water  through  wooden  tubes ; 
and  the  more  rapid  progress  of  the  Har. 
rington  Company,  up  to  the  present  time, 
when  the  former  works  consisted  of  a  very  ex- 
tensive excavation  in  the  rock,seventeen  bore 
holes  from  13  feet  to  600  feet  deep,  deliver- 
ing daily  about  1,102,000  gallons,  and  three 
engines  forcing  this  water  into  iron  pipes. 
The  duty  performed  by  these  engines  varied 
between  15,000,000  and  21,000,000^  lbs., 
raised  1  foot  high  by  1  owt.  of  coal.  The 
latter  (Harrington)  works  consisted  of  five 
stations,  each  with  a  steam  engine  pumping 
from  a  well,  with  lateral  tunnels,  and  bore- 
holes, yielding  various  quantities  of  water, 
from  124,000  gallons  to  819,000  gallons 
daily ,  and  the  engines  doing  a  duty  from 
16,000,000  to  47,000,000  lbs.  of  water 
raised  1  foot  high  by  1  owt  of  coal.  There 
were  four  reservoirs,  chiefly  roofed  over, 
containing  in  the  aggregate  1,871,176  gal- 
Ions,  at  heights  varying  from  124  feet  to 
236  feet  above  the  dock  cill. 

In  the  year  1840,  a  series  of  conflagra- 
tions commenoed,  causing  such  a  destruc- 
tion of  property,  and  exhibiting  so  clearly 
the  deficiency  of  the  water  supply,  to  meet 
contingencies  of  that  nature,  that  a  scheme 
was  proposed  by  Mr.  Capes  Ashlin,  the 
Treasurer  to  the  Highway  Board,  for  an  in- 
dependent  supply  of  water  for  extinguish- 
ing fires,  flushing  sewers,  and  other  sar. 
vices.  The  Green  Lane  works,  under  the 
direction  of  Mr.  James  Simpson,  resulted 
from  this  proposal ;  they  were  commenced 
in   1841,  and  brought   into  operation   in 
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1847.  The  supply  of  water  was  obtained 
fi-om  a  well  18S  feet  deep,  the  bottom  being 
41  feet  below  the  dock  cill ;  extensive  tun- 
nels were  driven  in  various  directions 
whence  the  water  flowed ;  the  maximum 
yield  being  about  850  gallons  per  minute. 
The  cost  of  this  well  was  6,600/.  The 
water  was  raised  by  a  steam  engine,  work- 
ing drawine  and  plunger-pumps,  to  lift 
over  a  stand-pipe  111  feet  in  height.  The 
duty  was  about  49,831,672  lbs. 

In  connection  with  this  engine  was  a 
reservoir,  storing  8,000,000  gallons,  at  an 
elevation  of  223  feet  above  the  dock  cill. 
The  growth  of  "  confervas  "  in  the  open 
reservoir  was  found  to  be  so  rapid,  and  so 
detrimental  to  the  purity  of  the  water,  that 
works  were  in  execution  for  covering  this 
reservoir,  and  similar  constructions  were 
in  progress  for  extending  the  storage  to 
21,000,000  gallons,  protected  from  the 
light.  From  all  the  works  which  had 
been  mentioned,  cast-iron  mains,  varying 
in  diameter  from  18  inches  downwards, 
branched  into  the  streets ;  in  one  case 
bein^  protected  in  a  tunnel,  the  lower  part 
formmg  a  duct  for  the  overflow,  and  for  the 
water  for  flushing  the  boundary  sewer,  as 
well  as  for  conveying  away  the  contents  of 
the  reservoirs  when  they  were  emptied. 

The  Hiffhway  Board  being  restricted  to 
the  expenditure  of  a  sum  inadequate  to  the 
completion  of  the  entire  scheme,  the  chief 
works  were  confined  to  the  neighbourhood 
of  the  docks,  where  the  most  inflammable 
merchandize  was  stored,  and  where  fires 
most  frequently  occurred.  A  main  of  pipes 
was  carried  along,  and  branches  laid  with 
fire-plugs,  in  clusters  (senerally  of  three) 
at  convenient  spots,  each  controlled  by  a 
separate  valve.  The  general  system  of  fire 
aervice  (which  was  described)  appeared  to 
be  very  perfect ;  for  in  a  tabular  statement, 
it  was  shown,  that  in  1842  there  occurred 
140  fires,  in  which  property  was  destroyed 
to  the  amount  of  517,927/., — and  gradually 
decreasing  until,  in  1862,  in  132  fires,  the 
value  of  property  destroyed  only  amounted 
to  15,880/. 

The  hydrants  for  watering  the  streets, 
and  which  served  alao  for  fire-plugs,  were 
formerly  of  very  rude  construction  i  an  im- 
proved form  had  been  adopted,  and  the 
water-carte  were  each  filled  in  about  one 
minute,  bo  that  one  cart  could  distribute 
about  fifty  loads  per  day.  Branches  were 
taken  off  the  mains  by  easy  bends,  with  a 
valve  to  each,  whence  the  pipe  curved  gra- 
dually, and  entered  near  the  bottom  of  the 
sewer,  in  a  line  with  the  current.  The 
general  constitution  of  that  portion  of  the 
police-force  specially  devoted  to  the  fire- 
brigade,  was  then  described.  It  consisted 
of  about  eighty  men  and  one  superintendent. 


These  men,  and  the  police  generally,  were 
instructed  as  to  the  situations  of  the  fire- 
plugs and  pipes,  and  how  to  bring  water 
most  rapidly  to  bear  upon  a  fire  ;  the  town 
was  arranged  in  districts,  the  fire-police 
had  their  undivided  attention  fixed  on  their 
several  duties,  and  the  best  results  hsd  been 
obtained.  Uniformity  in  all  the  appliances 
was  strongly  insisted  on,  and  everything 
had  been  supplied  to  an  uniform  standard. 

In  1846-7  the  Corporation  obtained  a 
Bill  authorising  the  purchase  of  the  exist- 
ing water-works,  and  for  the  transfer  of  the 
powers  of  the  Highway  Board;  this  was 
completed  under  the  arbitration  of  Mr. 
Robert  Stephenson,  at  the  price  of  622,000/. ; 
and  since  January,  1848,  the  combined  sys- 
tem came  into  force,  and  the  first  attempt 
was  to  amalgamate  the  different  works  ;  but 
it  had  been  a  matter  of  difficulty  to  give 
the  public  the  full  benefit.  Previous  to  the 
amalgamation  of  the  works,  one  company 
pretended  to  give  a  daily  supply,  whilst  the 
other  only  laid  on  the  water  three  times  in 
each  week.  Daily  supply  was  now  at- 
tempted,  and  a  constant  service  was  pro- 
jected, when  the  water  from  Riving  ton 
should  arrive  in  the  town ;  the  fire-service 
would  also  be  extended  at  that  time. 

The  mains  and  branches  having  been  laid 
by    separate    companies,   were    of   course 
placed  without  any  regard  to  regularity,  or 
any  view  to  combination ;  it  had,  therefore, 
been  very  difficult  to  arrange  any  definite 
system ;  no  correct  plans  of  the  old  works 
existed ;    the  pipes  had  been  so  broken, 
patched,  and  plugged,  that  the  water-way 
was  nearly  stopped,  and  they  had,  in  many 
cases,  sunk  so  much,  that  no  general  level 
was  maintained ;  great  difficulties  arose  in 
the  attempt  to  systematize  the  service,  and 
it  became  necessary   to  divide  the    town 
into    sections,    which    could    be    worked 
separately,  or  conjointly.    The  diameter  of 
the  lead  service-pipes  was  reduced  generally 
to  fths  of  an  inch  ;  wooden  plugs  were  for- 
bidden ;  a  better  kind  of  ferule  was  em- 
ployed ;  the  weights  of  the  various  pipes  were 
regulated  by  a  scale,  and  adapted  to  a  con- 
tour line  ;  meters  had  been  introduced  with 
great  advantage  both  to  the  company  and 
the  consumer ;  an  intermittent  supply  was 
not,  however,  considered  so  favourable  to 
their  use  as  a  constant  supply ;  the  meters 
principally  used  were  made  by  Mr.  Par- 
kinson,  of  London  ;   they  were  rented  of 
the  Corporation  by  the    consumers,  and 
ranged   in    capacity    from  200    to    1,200 
gallons  per  hour. 

The  supply  of  water  for  the  shipping 
was  a  matter  of  Importance,  and  was  now 
well  arranged  by  means  of  hydrants  and 
hose,  the  Tatter  extending  on  board  the 
vessel.     Formerly  much  water  whs  was!c(^, 
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and  the  goods  around  were  injured  ;  now  a 
cask  containing  120  gallons  could  be  filled 
iu  two  minutes  without  any  waste.  After 
trying  all  sorts  of  hose,  the  preference  was 
given  to  the  copper^riveted  leather  hose, 
2}  inches  in  diameter. 

The  extension  of  the  works  at  Oreen- 
lane  in  1850,  and  completed  in  1852,  con- 
fliated  of  a  steam-engine,  working  into  the 
original  well  by  the  side  shaft;  the  duty 
was  57/800,000lbs.  by  1  cwt  of  coal.  Gutta 
percha  seatings  had  been  used  in  the  valves 
and  were  found  to  answer  well.  A  mixture 
of  black  lead  and  gutta  percha  had  also 
been  found  to  succeed  for  pump  buckets. 
Tabular  forms  were  given  of  the  cost  of 
pumping  the  water  for  the  town  supply, 
whence  it  appeared  that  the  average  cost 
per  million  gallons  was, 

£    »^      d 

In  1850 4  12    3i 

„  1851 3     4     9 

„  1852 2  18     2f 

The  priceR  of  Wigan  coals  being  at  Bootle, 
6s.  I0d.f  and  slack,  Ss.  Sd.  per  ton,  giving 
an  average  of  6«.  6d,  per  ton  for  the  mixture, 
and  at  the  other  stations  about  6*.  per  ton 
for  the  mixture. 

Another  bore-hole  was  also  put  down  at 
Green-lane,  which  had  proved  most  suc- 
cessful, and  yielded  1,115,474  gallons  per 
day,  in  addition  to  the  former  produce  of 
the  well,  without  any  indication  of  dimi- 
nishing the  produce  of  the  other  wells.  It 
was  probable,  that,  from  the  broken  and 
dislocated  nature  of  the  strata,  the  position 
of  the  Green-lane  well  was  exactly  where  it 
would  intercept  the  infiltration  of  the  re- 
mote parts  of  the  formation,  and  thus  the 
large  yield  of  the  bore-hole  was  accounted 
for. 

A  tabular  statement  of  the  rain-fall  in 
Liverpool  for  1850,  1851,  and  1852,  gave  a 
depth  of  fall — 

In  1850 21-460  inches. 

,,1851 26-280       „ 

„  1852 32-202       „ 

The  maximum  daily  yield  of  the  public 
wells,  situated  within  an  area  of  eight 
million  superficial  yards,  was  six  million 
gallons,  or  three-quarters  of  a  gallon  per 
day  per  superficial  yard ;  or  equal  to  a  depth 
of  4  feet  10  inches  per  annum  over  the 
whole  area. 

A  comparison  was  then  drawn  between 
the  intermittent  and  constant  supply  sys- 
tems ;  after  stating  that  the  quantity  of 
water  delivered  in  three  years  was — 


1850 
1851 
1852 


1,582,492,693  galls. 

1,644,035,502 

1,850,783,362 


ft 


tf 


it  was  shown,   that  the  constant  supply, 


i 


when  tried  for  a  short  time,  had  approached 
so  nearly  to  the  entire  yield  of  the  wells,  as 
to  enforce  recurrence  to  the  intermittent 
system  until  the  anticipated  larger  supply 
was  received. 

It  was  natural  that  there  should  be  a 
considerable  waste  of  water  on  first  giving 
to  the  public  an  unlimited  supply,  especially 
when  tne  arrangements  had  been  originally 
intended  for  the  intermittent  system ;  but  it 
was  a  question,  whether,  in  the  end,  ono 
system  would  not  be  found  as  economical 
as  the  other ;  and  there  could  be  no  com- 
parison between  their  relative  merits. 

Some  excellent  observations  were  given 
of  the  fiow  of  water  through  pipes  ;  and 
the  paper  concluded  with  an  analysis  of 
the  water,  and  a  statement  that  when  the 
entire  arrangements  were  completed,  a 
million  of  inhabitants  could  be  ftilly  sup- 
plied at  Liverpool  with  water  of  the  best 
quality. 

The  following  Paper  was  announced  to 
be  read  at  the  meeting  of  Tuesday,  April 
26th,  **  Observations  on  Salt  Water,  and  its 
Application  to  the  Generation  of  Steam,'* 
by  Mr.  J.  B.  Huntington,  Assoc.  Inst. 
C.E. 


An  Introductory  Treatise  on  MensureUion,  in 
Tlieory  and  Practice.  By  J.  R.  Young, 
late  professor  of  Mathematics  in  the 
Boyal  Academical-  Institution,  Belfast. 
Charles  Mozley. 

This  is  a  comprehensive  work  on  a 
subject  which  is  now  increasing  rapidly  in 
its  importance  in  a  great  variety  of  mecha- 
nical and  manufacturing  opermtionsy  and 
which  the  learned  author  is  eminently 
qualified  to  pre&ent  to  the  public  in  the 
form  most  convenient  for  practice.  The 
study  of  mensuration  is  one  which  almost 

every  one  should  know  something  about, 
as  there  are  few  indeed  who  have  not 
occasion,  at  one  time  or  another,  to  employ 
its  rules,  if  not  for  business  purposes,  at 
least  in  the  concerns  of  domestic  life.  To 
insist  upon  its  importance  as  a  matter  of 
education  is  quite  needless.  The  value  of 
the  acquisition  of  it  is  undoubtedly  great ; 
and  were  it  a  more  difiUcnlt  subject  to 
master  than  it  really  is,  it  would  be  worthy 
of  a  great  amount  of  labour  bestowed  upon 
it.  The  reader  who  will  apply  himself  to 
the  compendious  treatise  before  us,  will 
find  himself  speedily  in  the  intellectual  pos- 
session of  all  the  great  rules,  and  ready  to 
apply  them  in  practice.  If  he  be  acquainted 
with  the  admirable  character  of  the  anthor'a 
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works  for  self-study, — ^if  he  hsve  observed 
how  many  difficulties  are  smoothed  hy  a 
little  lucid  explanation  beyond  that  which 
is  given  in  the  ordinary  run  of  class- 
books,  he  will  take  up  this  "  Mensuration  " 
with  the  certainty  that  its  study  will  shortly 
crown  with  success  the  slightest  exertion  of 
his  own  to  comprehend  it  If  he  be  not, 
we  know  of  no  other  of  this  author's 
numerous  works  which  could  better  serve 
as  an  illustration.  At  once  comprehensive, 
perspicuous,  and  clear,  and  abundantly 
illustrated  with  examples  and  figures,  it  is 
exactly  the  book  for  the  student  and  the 
man  of  practice. 

SPECIFICATIONS  OP  ENGLISH  PA- 
TENTS ENROLLED  DURING  THE 
WEEK  ENDING  APRIL  21, 1858. 

Alexander  Shairp,  of  the  Patent-office, 
166,  Fleet-street,  London.  Far  an  vmipra»€d 
cuiiing  and  sUcing'tnachine.  (A  communi- 
cation.)   Patent  dated  October  7,  1852. 

The  main  feature  of  the  improved  ma- 
chinery which  forms  the  subject  of  this 
patent  consists  in  the  employment  of  dis- 
coidal  cutters  mounted  at  intervals  upon 
a  revolving  shaft,  and  whose  edges  run  in 
grooves  in  a  cylinder  placed  parallel  to  that 
shaft,  the  division  of  the  straw  or  vege- 
tables to  be  cut  or  sliced  being  effected  by 
bringing  the  same  lengthwise  between  the 
cutter  and  cylinder  as  they  revolve  toge- 
ther,  by  which  means  the  straw,  &c.,  is  cut 
into  a  number  Of  pieces  equal  to  that  of  the 
cutters. 

Any  convenient  number  of  cutters  may 
be  employed,  and  they  are  mounted  on 
the  shaft  with  washers  between  them,  the 
thickness  of  which  determines  the  fineness 
to  which  the  straw,  &c.,  is  to  be  cut. 
Between  the  grooves  on  the  cylinder,  in 
which  the  edges  of  the  cutters  work,  are 
hooked  teeth,  which  are  disposed  in  rows 
around  the  periphery  of  the  cylinders,  for 
the  purpose  of  seizing  the  straw  and  car- 
rying it  round  between  the  cutters  and  the 
g^oo¥es.  The  straw  is  prevented  from  clog- 
ging the  machine  by  means  of  a  rake,  a 
prong  of  which  comes  nearly  in  contact 
with  each  of  the  washers  between  the  cut- 
ters and  thus  keeps  the  spaces  clear,  and 
the  grooves  of  the  cylinder  are  kept  cleared 
out  by  a  similar  arrangement.  A  roller  is 
suspended  loosely  in  guides  over  the  feed, 
trough,  for  the  purpose  of  pressing  upon 
the  straw  and  keeping  it  firom  flying  up  as 
it  approaches  the  cutters.  The  feed-trough 
is  inclined  sufficiently  to  cause  the  straw  to 
slide  down  it  to  the  cutters,  and  should  be 
of  sufficient  width  to  allow  a  bundle  to  lie 
across  it. 


All  kinds  of  vegetables  may  be  cut  up  by 
this  machine  for  feed  for  cattle  in  fine  or 
coarse  slices,  according  to  the  number  of 
cutters  employed  and  their  distance  apart 
on  the  cutter-shafl. 

Richard  Archibald  Brooman,  of  tlie 
firm  of  J.  C.  Robertson  and  Co.,  of  166, 
Fleet-street,  London,  patent  agents.  For- 
impravements  in  knUttng^'maekinery,  (A  coo'  - 
munication.)  Patent  dated  October  7, 
1852. 


PROVISIONAL  PROTECTIONS. 

Dated  March  26,  1853. 

726.  Robert  Has&rd.  A  podombrotlontron,  or 
an  improved  apparatus  for  either  sponge  or  show,  i- 
bath,  and  all  lavatory  purposes. 

Dated  March  31, 1853. 

771.  Joseph  Ry lands.  Improvements  in  yards 
and  spars  of  ships  and  other  vessels. 

77S.  George  Hanson  and  David  Chadwick.  Im- 
provements in  apparatus  for  measuring  gas,  water, 
and  other  fluids,  which  improvements  are  also 
applicable  for  obtaining  mfttive  power. 

DaUdApHllfl^SZ, 

775.  George  Fergusson  Wilson  and  James  Free- 
man Lee.  Improvements  in  the  manufacture  of 
night'lights  and  their  eases. 

776.  Geoi^  Fergusson  Wilson.  Improvements 
in  treating  certain  oily  matters,  and  in  the  manu- 
fiietnre  of  oil. 

777.  Bartholomew  Brittain.    Improvements  in 
the  means  of  supporting  or  retaining  bedsteads  or 
other  articles  of  fUmlture  in  their  proper  posl 
tions. 

779.  WilUam  Crofts.  Improvements  in  weaving. 

780.  Jonathan  Saunders.  Improvements  in  the 
manufacture  of  rsUway  tyres. 

781 .  Henry  Spencer,  Henry  Tattersall,  and  Hugh 
Simphson.  Certain  improvements  in  machinery 
or  apparatus  for  preparing  and  spinning  cotton 
and  otner  fibrous  materials. 

782.  Robert  Evans  Peterson.  An  improved 
piston.    A  communication. 

783.  George  Fergusson  Wilson.  Improvements 
in  the  manulkcture  of  cloths  and  in  the  preparation 
of  wool. 

784.  George  Fergusson  Wilson.  Improvements 
in  treating  certain  greasy  matters,  and  in  the  ma- 
nufacture  of  candles. 

785.  George  Fergusson  Wilson.  Improvements 
in  the  manufacture  of  night-lights,  and  in  appa- 
ratus to  be  used  therewith. 

Dated  April  2,  1853. 

787.  George   Holcroft  and   William  Jennings 
Hoyle.    Certain  improvements  In  steam-engines. 
788.  George  Robb.    Improvements  in  the  manu- 
fScture  of  sulphuric  acid,  alkalis,  and  other  salts. 

789.  Nicolas  Ferdinand  Barthelemy.  Improve- 
ments in  apparatus  for  sharpeniiig  razors. 

790.  Albion  Richard  Snelling.  An  improved 
enaigrants'  habitation  cart. 

791.  Christopher  Garman  Rosenkilde.  Improve- 
ments in  window-sash  fastenings. 

792.  Frederick  William  Mowbray.  Improve- 
ments in  doubling  wool  and  other  fibrous  sub- 
stances. 

DaUd  April  4,  1853. 

793.  William  Edward  Newton.  Improvements 
in  engines  to  be  worked  by  air  or  gases.  A  com- 
munleation. 
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trT94.  James  Flndlow.    Improvementfl  In  bedi  or » 
conchM  for  tick  persons. 

795.  Joseph  Palin.  ImproTements  in  apparatus 
applicable  to  evaporation  and  distillation. 

796.  William  Edward  Newton.  Improvements 
in  producing  plates  or  surfaces,  which  may  be 
used  as  printing  or  embossing  surfeu^s,  or  as  door- 
plates,  dial,  or  number-j^lates,  or  other  plates  or 
siufaces  bearing  inscriptions  or  devices  of  varloua 
kinds.    A  communication. 

797.  William  Beckett  Johnson.  Improvements 
in  steam-engiaes,  and  in  apparatus  connected 
therewith. 

798.  Robert  William  Siever  and  James  Crosby, 
Improvements  applicabto  toiooms  for  the  manu- 
facture of  textile  fabrics. 

799.  Jesse  Ross  and  Thomas  Robert  Hafford 
Ross.  Certain  improvements  in  machinery  or 
apparatus  for  combing  wool,  cotton,  silk,  flax,  and 
other  suitable  fibrous  materials. 

800.  Oeorse  Henry  Broekbank.  Improvements 
in  horizontal  pianofortes. 

801.  William  Walker.  Improvements  in  drying 
malt.  .   ^, 

802.  Moses  Poole.  Improvementv  in  winding 
silk  ft-om  the  cocoon.    A  communication. 

803.  Francis  Steigewald.  Improvements  in  the 
manufacture  of  glass  and  porcelain. 

804.  Charles  Hay.  Improvements  in  machinery 
for  manufiMsturing  and  rolling  iron. 

805.  Francis  SteigeFald.  Improvements  in 
heating  furnaces. 

806.  Antoine  Burq.  Certain  instruments,  appa- 
ratus, and  articles,  for  the  application  of  electro- 
galvanie  and  magnetic  action  for  medical  pur- 
poses. 

807.  John  Lawson.  Improvements  in  the  sua- 
penslon  and  management  of  ships'  boats. 

808.  Alfred  Vincent  Newton.  An  impnyved 
construction  of  self-inking  stamping  apparatus.  A 
communication. 

DaUdApril5,  1853. 

810.  William  Mavity.  A  new  or  improved 
method  of  manufacturing  letters  and  figures  to  be 
used  as  printing-type,  lettering  for  sign  and  win- 
dow-boards, and  other  such  like  purposes. 

812.  George  Purcell.  A  new  method  of  adjust- 
ment in  the  art  of  printing  by  means  of  certain 
combinations  of  various-sized  spaces  and  quadrats. 

814.  James  Long.  An  Improved  method  of 
setting  up  and  adjusting  ships'  rigging  of  all  ton- 

816.  Joseph  Haley.  Improvements  in  machinery 
or  apparatus  for  forging,  stamping,  and  cutting 
iron  or  other  substances,  which  machinery  or  ap- 
paratus is  commonly  called  a  "  steam-hammer." 

818.  William  Johnson.  Improvements  in  weav- 
ing, and  in  the  machinery  employed  therein.  A 
communication. 

820.  John  Thomas.  Improvements  in  appamtnt 
for  the  manufacture  of  gas  and  coke. 

Dated  April  6,  1853. 

823.  Edward  Simons.  Improvements  in  tele- 
graphinff  or  communicating  signals. 

814.  James  Jenram  Pratt.  Certain  improve- 
ments in  stockings. 

826.  Henry  Alfred  Jowett.  Improvements  in 
apparatus  for  heating,  which  improvements  are 
particularly  applicable  for  generating  steam,  or 
evaporating  solutions,  and  may  be  applied  for 
heatlngpurposes  generally. 

828.  William  Johnson.  Improvements  in  the 
production  of  ornamental  surfaces  in  glass,  porce- 
lain, metals,  and  similar  materials.  A  communi- 
cation. 

850.  Samuel  Denlson  and  Henry  Dean  Deniww. 
Improvements  in  rating,  breaking,  and  scutching 
flax,  hemp,  and  other  fibrous  matters. 


Dated  ApHH,  1853. 

832.  William  Augustus  Pascal  Aymard.  Cer- 
tain Improvements  in  ihe  preparatton  for  and 
application  to  the  manufacture  of  candles,  and 
other  purposes,  of  certain  fatty  and  resinous  bodies 
or  substances.    A  communication. 

834.  John  Grist.  Improvements  in  machmery 
for  the  manufacture  of  casks,  barrels,  and  other 
similar  vessels.  .  ,, 

836.  William  Henry  Wells,  Edward  Mano,  and 
John  Harman.  Improvements  in  gcindmg  wiieat 
and  other  grain. 

838.   Colin  Mather.     Improvements  in  power 

looms.  .        , 

840.  Frederick  Le  Mesuner.  Improvements  m 
apparatus  for  measuring  and  indicating  h,  given 
period  of  time. 

842.  Christopher  Nickels.  ImprortmeBta  fai 
machinery  for  masticating,  kneading,  or  grinding 
India-rubber,  gutta  percha,  and  other  matters. 


NOTICES  OF  INTENTION  TO 
PROCEED. 

(from  Ike  •*LoiuUm  Gaxette,"  April  16/*, 

1853.) 

703.  Auguste  Baboneau.  An  improved  appa- 
ratus for  melting  and  mixing  asphalt  with  bitu- 
men and  other  substances. 

819.  James  Roose.  Improvements  In  the  mar 
Bufacture  of  welded  iron  tabes. 

841.  Peter  Armand  Leeomtede  Fontainemoreau. 
Improvements  in  machinery  for  manufacturing 
fishing  and  other  nets.    A  communieation. 

846.  Joseph  Henri  Combree.  Preventing  tbe 
111  effects  of  dampness  on  wails  and  dweUings.  A 
communication. 

848.  Charles  FinTayson.  Improvements  In  appa- 
ratus for  heating,  drying,  and  ventilating. 

858.  John  Tatham  and  ]>aTid  Cheetham.  Im- 
provements in  machinery  or  apparatus  for  pre- 
paring, spinning,  and  doubling  cotton  and  other 
fibrous  substances. 

{From  ihe  **L<mdon  Gazette,*'  April  19M, 

1853.) 

727.  John  Henry  Johnson.  Improvements  In 
measuiing  and  registering  the  flow  of  fluids.  A 
communication. 

849.  AchlUe  Jean  LouU  Hypolite  Tourteau, 
Comte  de  Septeuil.  Improvements  in  the  cn- 
struetion  of  electro-magnetic  engines  and  in  bat- 
teries. 

924.  WlUiam  Slater.  llmpxovcmenU  m  ovens 
and  apparatus  for  baking. 

974.  Edward  Tucker.  Improremcnto  m  the 
manufacture  or  production  of  starch.  ■» 

98S.  John  Henry  Johnson.  Improveventa  in 
weaving  carpets  and  other  fabrics,  and  in  the 
machinery  or  apparatus  employed  therein.  A 
communication . 

989.  Biehaxd  Archibald  Brooman.  ImpioTe- 
menta  in  safety  valves.    A  communication. 

990.  Richard  Archibald  Brooman.  Improve- 
ments in  machinery  or  apparatus  for  heating,  eva^ 
porating,  torrefying,  distiUing ,  and  reMgeratlng. 
A  communication. 

997.  William  Baddeley.    Improvements  In  ap- 

Earatus  for  the  conversion  of  rectilinear  into  circu- 
n  moiion.    A  communication. 
1020.  Richard  Archibald  Braoman.    Improve- 
ments in  evaporating-appaiatua.    A  oimmunica- 
tion. 

1027.  William  Sorrell.     Improvementa  in  ftir- 
naces  and  fireplaces  for  consuming  smoke. 
1061.   Philippe   D'homme.      Certain   improve- 
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mentt  in  th«  nMuiulliettm  «f  'wtii4oir-4)li]ids,  cur- 
tainB,  and  hangings.    A  communication. 

1145.  Willlaoi  Westley.  An  improved  futener, 
applicable  to  the  fastening  of  irladow-aAlliM, 
tables,  and  other  similar  purposes. 

1154.  John  Lowther  Murphy.  An  hnprore- 
ment  in  drawing  oiBT  liquids  firom  barrola  and  other 

1194.  James  Edgar  Cook.  An  lm|iroTed  com^ 
position  for  the  prevention  of  the  decay  and  foul- 
ing of  ships'  ibottoms  and  other  exposed  sar- 
faees. 

1199.  Thomas  Walker.  Tinproyements  in  appa- 
ratus for  regulating  the  ipeedof  etenn  ooglaes. 

1200.  Thomas  Walker.  Improvements  in  ub»> 
ratus  for  regulating  the  dampers  of  steam  boiler 
and  other  irapomtiiig  faraasai,  vUoh  appantni 
is  also  applicable  for  indicating  the  pressure  of 
steam  or  other  fluids. 

1207.  Thomas  Harrison.  Improvementsin  steam 
engines. 

82.  John  Arrowimith.  New  or  impsoved  ma- 
chinery for  shaping  metals. 

109.  John  ARowsmith,  Cartaln  new  or  im- 
proved pumping  machinery. 

151.  Abraham  Antoft  Metjsenhe^m  Knlps^aar. 
An  illuminated  night  clock. 

418.  Thomas  Clark  ^gden.  Certain  improve- 
ments in  machinery  or  apparatus  for  spinning 
cotton  and  other  fibrous  materials. 

575.  Augustino  Carosio.  A  hydrodynamic  bat- 
tery, or  new  m  improved  electro-magnetic  appa- 
ratus, which,  with  its  products,  are  applicable  to 
the  production  of  motive  power,  of  light,  and  of 
heat. 

582.  Nicolas  Schmitt.  Improvements  in  cleans- 
ing and  separating  ores  and  coal. 

596.  Franffois  Valtat  and  Fronsois  Marie  RouilU. 
Improvements  in  the  construction  of  the  combs  of 
looms  for  weaving. 

626.  Thomas  Evans  the  Tounger.  Certain  im- 
provements in  the  construction  of  steam  boilers. 

702.  Nicholas  6.  Norcross.  Certain  improve- 
ments in  maeliinery  for  planing  or  reducing  boards 
or  timber. 

121.  William  McNaught.  Certain  improvements 
in  steam  engines. 

735.  David  Stephens  Brown.  Certain  improve- 
ments in  engines  to  be  worked  by  steam,  or  any 
other  elastic  fluid,  which  invention  also  Includes 
the  apparatus  for  genecatlBg  anoh  ateam  or  other 
elastic  fluid. 

797.  Thomaa  James  Perry.  Improvements  In 
printing. 

741.  George  Edward  Derlng.  Improvements  in 
the  manufacture  of  certain  salts  and  oxides  of 
rortals. 

771.  Joseph  Rylands.  Improvements  in  yards 
and  spars  of  ships  and  other  vessels. 

775.  George  Ferguaaon  Wilson.  ImproTementt 
in  the  manufacture  of  night-lights  and  their  cases. 

776.  George  Fergusson  Wilson.  Improvements 
in  treating  certain  oily  matters,  and  in  the  manu- 
facture ofoll. 

779.  William  Crofts.  ImpzovamanU  in  weaving. 

783.  George  Fergusson  wUson.  Improvements 
in  the  manid^scture  of  cloths,  and  in  the  prepsra- 
tion  of  wool. 

784.  George  Fergusson  Wilson.  Improvements 
in  treating  oertain  greasy  matters,  and  in  the  ma- 
nufacture of  candles. 

785.  George  Fergusson  Wilson.  Improvements 
in  the  manufacture  of  niglit  Ufhts,  and  in  appa. 
ratus  to  be  used  therewith. 

792.  Frederick  William  Mowbray.  Improve- 
ments in  doubling  wool  and  other  ftbroas  snb- 

stances.  ••  «    , 

799.  Jesse  Ross  and  Thomas  Robert  Haffbrd 
Rots.  Certain  improvements  in  machinery  or 
apparatus  for  combing  wool,  cotton,  silk,  flax,  and 
other  anUable  Ataiouainateriala. 

800.  George  Henry  Brockbank.  Improvements 
in  horicontal  pianofortes. 


804.  Charies  May.  ImproTetnents  In  machinery 
for  manufacturint;  and  rolling  iron. 

816.  Joseph  Haley.  Improvements  in  machi- 
nery or  apparatus  for  forging,  stamping,  and  cut- 
ting iron  or  other  substances,  which  machinery  or 
apparatus  is  commonly  ^aUed  a  **  steam  hammer." 

818.  William  Johnson.  Improvements  in  weav- 
ing, and  in  the  machinery  employed  therein.  'A 
eomtduj&teatien. 

836.  William  Henry  Wells,  Edward  Mann,  and 
John  Herman.  Improvemente  tn  grinding  wheat, 
and  other  grain. 

840.  Frederick  Le  Mesurier.  Improvements  in 
apparatus  for  measuring  and  indlnrnting  a  |Wen 
period  of  time. 

842.  Christopher  Niekela.  Imjpcovements  in 
machinery  for  masticating,  kneading,  or  grinding 
India-rubber,  gutta  percha,  ai^f  other  «utttert. 

Opposition  can  be  t^tertd  to  the  granting 
of  a  Patent  to  any  of  ihs  ^artiea  in  the 
above  List,  who  have  given  notice  of  tbcir 
intention  to  proceed,  within  twenty -one 
days  from  the  date  of  the  Gazette  in  which 
the  notice  appears,  by  leaving  at  Che  Com- 
missioners'-office  particulars  in  writing  of 
the  objection  to  the  application. 
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731.  Edward  DaTy. 
743.  Peter  Forhes. 
780.  James  Potter, 


811.  Beigamin  Walker  and  William  BeaU 
wick. 
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The  above  Patents  all  bear  date  as  of  the 
day  on  which  Provisional  Protection  waa 
granted  for  the  several  inventions  men« 
titmed  therein. 
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LEWTHWAITE'S  PATENT  NUMBERING  AND  MARKING-MACHINE. 

(Patent  dated  October  8,  1852.) 
Mr.  Lewthwaite'8  patent  describes  a  variety  of  new  operations  connected  with  the 
manufacture  and  manipulation  of  card,  including  a  method  of  preparing  a  description  of 
that  article  possessing  a  superior  surface  for  being  printed  upon  ;  a  machine  for  cutting  it 
into  tickets,  and  delivering  them  when  cut  into  separate  compartments;  and  another 
machine  for  marking  and  numbering  them  in  succession.  This  last  portion  of  the  patent 
we  propose  to  bring  under  the  notice  of  our  readers,  as  it  promises  to  have  an  extensive 
application  to  the  important  object  of  numbering  and  printing,  and  marking  with  inks  of 
different  colours,  the  tickets  issued  to  railway  travellers,  which,  for  various  purposes  inci- 
dental to  extensive  traffic,  require  to  be  distinguished  in  different  ways.  The  machine 
represented  in  the  accompanying  figures  performs  this  work  with  perfect  precision,  and  a 
rapidity  more  than  sufficient  for  the  most  pressing  urgency  that  can  arise  in  practice. 
When  impelled  by  steam  power,  it  is  estimated  to  be  capable  of  printing  and  numbering 
20,000  tickets  per  hour,  though  it  could  never  be  necessary  to  drive  it  at  that  rate.  The 
basis  of  the  invention  is  to  be  found  in  a  previous  patent  of  Mr.  Lewthwaite's,  obtained  in 

July,  1847,  the  improvements  introduced  into  which  consist  in  enabling  railway  tickets  to 
be  printed  and  numbered  consecutively,  and  check-marked  with  any  distinguishing  device, 
at  one  continuous  operation  ;  for  this  purpose,  the  machine  combines  printing  and  marking 
apparatus  with  the  numbering  wheels,  and  supplies  them  with  ink  from  inking- rollers  pro- 
vided  with  means  for  distributing  the  ink  evenly  on  their  surfaces,  and  arranged  so  that 
the  printing,  numbering,  and  marking  may  be  performed  in  different  colours,  and  the 
colours  transposed  and  interchanged  at  will.  The  machine  is  aUo  contrived  in  such  a 
manner  that  it  shall  stop  working,  and  strike  a  bell,  when  a  given  number  of  tickets  shall 
have  been  printed,  numbered,  and  marked,  that  in  the  interval  the  exact  amount  of  work 
performed  may  be  readily  ascertained,  and  that  it  shall  stop  working,  and  give  a  similar 
notice  in  the  event  of  the  printed  cards  not  being  regularly  delivered  in  consequence  of  the 
introduction  of  imperfect  cards  or  any  other  casualty. 

Fi^.  1  is  a  front  elevation,  and  fig.  2  a  vertical  section  of  the  machine.  A  A  is  the 
general  framework,  which  CQnsists  of  a  bed-plate  and  upper  table  supported  on  it  jy  four 
pillars  at  the  corners.  B  is  the  main  shaft,  from  which  the  several  parts  of  the  machine 
,  derive  their  motion,  and  which  turns  in  the  end  bearings,  B^  B^  It  is  furnished  at  one  end 
with  a  fly-wheel,  B',  having  a  handle  by  which  the  machine  maybe  worked  by  hand,  and  at 
the  other  end  with  a  clutch,  B',  to  which  is  coupled  the  driving-pulley,  B*,  when  the 
machine  is  to  be  driven  by  power.  .The  pulley,  B*,  is  connected  also  with  an  alarum 
arrangement  for  giving  the  required  notice,  aa  will  be  presently  explained.  C  is  a  supply- 
tube,  partially  open  at  the  sides,  as  shown  in  fig.  2,  and  of  a  section  equal  to  the  ticket  for 
which  the  machine  is  arranged.  In  this  open  tube  the  tickets  are  placed,  the  lowermost  of 
them  resting  on  ledges  at  the  bottom.  A  lever,  C*,  having  its  fulcrum  at  C'in  the  standard 
F,  is  attached  at  the  upper  end  to  a  slide,  which  traverses  horizontally  at  the  bottom  of  the 
tube,  C,  while  the  lower  end  is  furnished  with  a  friction-roller,  C*,  which  runs  in  the  cam- 
groove  of  the  pulley,  C*.  This  groove  is  so  formed  as  to  cause  the  slide  to  make  a  forward 
and  backward  movement  for  each  revolution  of  the  shaft,  B.  The  slide,  worked  by  the 
motion  of  the  upper  end  of  the  lever,  has  a  projection  formed  across  its  upper  surface,  in 
a  direction  perpendicular  to  that  of  the  shaft,  and  equal  to  the  thickness  of  the  card.  By 
coming  in  contact  with  the  hinder  edge  of  the  lowermost  ticket  in  the  tube,  this  projection 
pushes  it  forward  along  the  ledges  on  which  it  rested,  and  the  lever,  having  completed  its 
stroke,  immediately  retires  to  repeat  its  action  on  the  ticket  which  is  now  lowest  in  the 
tube.  This  last  ticket  being  pushed  forward  by  the  slide,  will  itself  advance  the  one  first 
described  another  step,  and  thus  bring  it  under  the  action  of  the  numbering-wheels  and 
check-marking  apparatus.  D  is  a  moveable  plate,  ftirnished  with  pivots,  by  means  of 
which  it  may  be  easily  removed  when  required.  This  plate  occupies  a  position  immediately 
over  the  printing,  numbering,  and  marking  arrangements,  and  is  furnished  on  its  under 
aide  (as  shown  in  the  detached  and  inverted  view,  fig.  3"!  with  a  groove  and  ledges  coinciding 
accurately  with  those  in  the  metal  plate,  C^,  which  torm  continuations  of  those  at  the 
bottom  of  the  hopper,  C.  By  means  of  this  arrangement,  the  tickets  may  be  moved  for- 
ward in  the  grooves  without  the  possibility  of  obstruction.  The  back  of  the  groove  in  the 
plate,  D,  is  lined  with  thin  sheet  vulcanized  India-rubber,  against  which  the  tickets  rest 
whilst  being  printed ;  the  object  being  to  provide  an  elastic  bed  for  the  purpose.     The 
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ledges  on  which  the  tickets  are  supported  whilst  passing  through  the  groove  in  the  plate, 
D,  are  capable  of  being  adjusted  to  suit  different  thicknesses  of  card,  and  springs  are 
inserted  at  one  side  of  the  groove  to  make  the  tickets  bear  against  the  other,  and  thus 
prevent  their  slipping,  which  would  vitiate  the  accurate  registering  of  the  printing  and 
numbering  on  their  surfaces.  The  plate,  D,  is  held  in  its  position  when  the  machine  is  at 
work  by  the  bridge-piece  and  screw,  D  > ,  the  ends  of  the  bridge-piece  coming  under  the 
catches,  D',  and  the  screw  bearing  against  the  back  of  the  plate.  £  is  a  second  open  tube 
or  hopper,  into  which  the  tickets  are  successively  delivered  after  having  undergone  the 
operations  of  printing,  numbering,  and  marking.  This  hopper  communicates  with  the 
groove  in  the  plate,  D,  by  means  of  the  plate,  £  ■ ,  in  which  a  similar  groove  and  ledges  are 
formed,  accurately  corresponding  with  those  in  the  plate,  D.  The  hopper,  £,  is  pro- 
vided  with  spring-ledges,  on  which  the  tickets  are  supported  after  having  been  raised  bj  a 
plunger  which  receives  them  as  they  come  IVom  the  plate,  D,  and  which  is  worked  by 
the  tappet,  £',  on  the  shaft,  B,  and  which  passes  through  the  gpiide,  S^  attached  to  the 
standard,  F.  ^  ,         ■         .^ 

G  is  a  slide  whichl carries  the 'hold^ra  iot  ihe  Jirintlng  aiid  maiJuag  typM,  and  -the 
numbering-viifiels.  It  works  vertkaUy  In  guides  in  the  standardf^F,  hetng  elevated  by  the 
continuous  action  of  the  cdachine  to  print  the  tickets,  a^d;  lowered  to  4  position  suffi. 
ciently  low  to  allow  the  typeis  and  numbering- wheels  to  receivie  a  freah  supply  of  ink.  This 
vertical  movement  is  effected  by  the  tappet,  G^  and  cam-wh~edr-G^,  which  is  formed  with 
a  groove  in  its  side  to  receive  die  pin,  G**,  attached  to  the  lower  part  ofthe  slide.„  _Tbe 
two  numberlng-w'heeTs,  HH,  consist  each  of  four  cogged  discs  mounted  on  axes  in  the 
holder,  the  cogs,  ten  in  number,  having  on  their  extreme  surfaces  the  cardinal  numbers 
from  0  to  9,  both  inclusive,  in  their  natural  order  of  succession.  They  are  arranged  and 
geared  in  a  manner  well  understood,  and  receive  motion  during  the  descent  of  the  slide, 
G,  after  having  given  an  impression  by  means  of  the  pawls  or  clicks,  G*,  so  as  to  cause 
the  change  to  the  succeeding  number  to  be  effected  before  the  inking-rollers  come  forward 
to  deliver  ink  to  their  surfaces.  The  pawls,  G  ^,  are  capable  of  moving  on  their  points  of 
support,  and  are  attached  to  the  standard,  F,  in  such  a  position  as  to  foil  forward  into  the 
spaces  between  the  cogs  of  the  discs  when  the  slide,  G,  is  raised.  The  check-marking, 
which  may  be  of  a^y  particular  kind  determined  upon,  is  eflbcted  by  means  ^f  the 
moveable  block,  I,  which  occupies  a  position  between  the  numbering- wheels,  and  Is  fitted 
to  a  groove  in  the  metal  between  the  wheels,  in  which  poaiTion  it  is  retained  by  a  screw, 
though  still  capable  of  removal,  when  it  is  de«ired  to  change  the  check-marlu.  ^The 
numbering-wheels  are  shown  in  the  drawings  as  arranged  for  printing  railway  return- 
tickets,  each  end  of  which  is  required  to  bear  the  same  mimber,  and  the  check-mark 
comes  between  the  two  numbers.  When  required  to  print  single-journey  tickets,  one 
set  of  numbering  discs  only  would  be  employed.  The  printing  is  perf  )rmed  by  the  type 
arranged  for  any  particular  words  in  the  type-holder,  J,  which  is  provided  with  screws  for 
retaining  the  type  in  position,  and  is  also  capable  of  adjustment  vertically  in  the  slide,  G. 
K',  K',  K',  are  the  inking-tollers  which  supply  the  printing  and  numbering  arrange, 
ments  with  ink.  They  are  carried  by  a  frame,  L,  which  slides  along  the  surfoce  of  the 
upper  table  of  the  machine  when  actuated  by  the  lever,  L^,  the  upper  end  of  which  is 
jointed  to  the  frame,  L,  passing  through- a  slot  in  the  table  for  the  purpose.  The  lower 
end  of  the  lever,  L',  is  furnished  with  a  friction-roller,  which  runs  in  the  cam-groove 
formed  in  the  pulley,  L',  mounted  on  the  transverse  shaft,  L*,  which  receives  motion 
from  the  shaft,  B,  by  means  of  the  bevil^earing,  L*,  the  ends  of  this  shaft  being  sup- 
ported  in  the  bearings,  L*  L*.    The  whole  of  this  motion  is  shown  in  fig.  2. 

The  inking-rollers  are  suspended  on  -axes  fixed  in  arms  attached  to  the  fi'ont  of  the 
frame,  L,  connected  at  the  back  by  bars,  and  pierced  with  several  holes  for  the  purpose  of 
allowing  the  rollers  to  be  shifted  so  as  to  come  in  contact  with  the  front  distributing- 
roller,  M',  when  the  colours  are. required  to  be.  ixanaposfid.  The  inking-rollers  are  sub- 
jected to  a  constant  pressure  by  the  action  of  coiled  springs  and  screws,  by  which  any  of 
the  frames  can  be  held  down  and  prevented  from  rising.  During  the  back  traverse  of  the 
frame,  L,  the  bars  connecting  the  arms  which  carry  the  inking-rollers  come  in  contact 
with  inclined  planes,  which  raise  the  inking-rollers  against  the  distributing-roUers, 
M^  M'.  The  arms  are  prolonged  in  front,  and  these  prolongations,  during  the  forward 
movement  of  the  frame,  come  against  another  inclined  plane  on  the  under  side  plate,  D» 
which  prevents  the  inking-rollers  from  sticking  to  the  distributing-rollers  when  the  ink 
is  thick ;  the  prolongations  acting  in  aid  of  the  coiled  springs  which  press  upon  them. 
The  quantity  of  vertical  motion  which  can  thus  be  given  to  the  inking-rollers  may  be 
regulated  by  means  of  screws  placed  underneath  the  inclined  planes,  and  their  pressure 
affainst  the  distributine-rollers  adjusted  at  pleasure  by  increasing  or  diminishiiig  the 
elevation  of  the  inclined  planes.    A  trough  placed  with  a  roller  in  it  working  against  the 
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surface  of  the  distributing-roller,  M*,  serves  as  a  supply  for  it.  The  roller,  M*,  which 
serves  to  supply  ink  to  the  inking-rollers,  K*  and  K^,  receives  its  supply  from  the  ink 
reservoirs,  N^  N*,  at  the  back  of  the  machine  by  means  of  the  serving-rollers,  O*^  O*,  and 
is  caused  to  have  a  traversing  motion  longitudinally,  in  order  that  the  ink  may  be 
uniformly  spread  over  its  surface,  by  means  of  the  following  arrangements : 

A  longitudinal  section  of  the  roller,  M',  with  the  traversing  movement,  is  given  sepa- 
ratcly  in  fig.  4.  F  is  a  rod  or  spindle,  which  is  fixed  immoveably  in  end  bearings,  and  is 
screw- threaded,  a  right-hand  screw  being  cut  throughout  one-hslf  of  its  length,  and  a 
left-hand  screw  on  the  other  half.  P^  is  a  tube  which  encloses  this  rod,  and  is  also  sup- 
ported  in  the  same  bearings  as  the  rod,  P.  A  slot,  p,  is  formed  in  it,  and  it  is  furnished 
at  one  end  with  a  cord-wheel,  P**,  fig.  1,  by  which  it  is  driven  from  the  shaft,  B,  on  which 
a  corresponding  cord- wheel,  P,  is  fixed.  P'  is  a  tube  fixed  in  the  centre  of  the  roller,  M*, 
and  exterior  to  tube,  P',  by  means  of  the  end  discs,  P®,  of  the  roller.  A  lever,  P^  centred 
at  q,  in  the  strap,  P^,  which  is  seciured  around  the  tube,  P*,  by  the  screws,  P®,  and  the 
ends  of  this  lever  have  screw-cogs  cut  on  them  which  take  into  the  threads  of  the  screw  on 
the  spindle,  P,  tlirough  the  slot,  p,  in  the  tube  P",  so  that  when  either  end  of  the  lever  is 
in  gear  with  the  screwed  spindle,  and  the  roller,  M^,  with  its  appendages,  is  set  in  motion, 
it  will  traverse  in  one  or  other  direction  at  the  same  time  that  it  revolves.  The  ends  of 
the  lever  are  prevented  from  becoming  disengaged  from  the  screw-threads  by  means  of  the 
springs,  P^°.  When  the  roller,  M^,  has  traversed  in  either  direction  as  far  as  practicable, 
the  end  of  the  lever,  P^,  in  gear  with  the  screw-threads  is  disengaged  by  its  being  brought 
into  contact  with  an  inclined  stop,  of  which  there  is  one  placed  at  either  end,  the  lerer 
having  projecting  portions,  P*  *,  to  receive  the  pressure. 

Motion  is  given  to  the  front  distributing-roller,  M^  by  means  of  a  spur-wheel,  Q*^,  on 
the  axis  of  the  roller,  M',  which  gears  into  another  spur-wheel  on  the  axis  of  the  roller, 
M^.  This  roller  is  also  caused  to  receive  a  traversing  motion  in  the  same  direction  as  the 
roller,  M',  by  means  of  a  collar  on  this  latter,  which  runs  in  a  groove  formed  on  the  end 
of  the  roller,  M*.  The  roller,  M*,  is  fitted  loosely  on  its  axis,  in  which  is  formed  a  groove 
to  receive  a  projecting  stud  on  the  interior  of  the  roller.  The  traversing  motion  of  the 
roller,  M*,  is  caused  also  to  act  on  the  serving-rollers,  O*  O®,  so  as  alternately  to  withdraw 
them  from  contact  with  the  distributing-roller,  M',  and  to  prevent  the  accumulation  of  ink 
on  its  ends.  This  action  is  effected  by  means  of  the  rod,  R,  fig.  S,  which  slides  in  the  bear- 
ings, r^r,  r,r,  but  is  maintained  in  its  proper  position  by  coiled  springs  between  the  centre 
bearings.  The  figure  represents  a  front  elevation  of  the  rod,  R,  and  of  the  parts  in  con- 
nection with  it,  detached  from  the  machine.  O*  O*  are  the  serving-rollers,  which  have 
their  axes  supported  in  bearings  in  the  frames,  R^  R^,  suspended  from  the  rod,  R.  R*R^ 
are  springs  attached  to  the  upper  bar  of  the  frames,  R*  R^,  and  R*  R®  are  adjustable  arms 
projecting  from  the  rod,  R,  which  come  in  contact  with  the  springs,  R'R^,  when  the  rod, 
R,  is  moved  endwise  by  the  action  of  the  end  plates  of  the  distributing-roller,  Af ,  against 
set  screws  in  two  arms  attached  to  the  rod,  R,  of  which  R^  is  one.  The  action  of  the  arms, 
R*R',  against  the  springs,  R'  R*,  causes  the  frames  carrying  the  serving-rollers,  0*0*, 
to  be  alternately  moved  away  from  the  distributing-roller,  M',  into  contact  with  two  other 
rollers,  of  which  OS  fig.  2,  is  one,  and  from  which  they  take  up  a  fresh  supply  of  ink,  reiuly 
for  being  again  brought  into  contact  with  the  roller,  M',  when  its  motion  is  reversed.  The 
rollers,  O^,  are  both  mounted  on  the  same  spindle,  O*,  which  has  its  bearings  in  arms 
projecting  from  the  back  of  the  ink-troughs.  These  arms  have  adjusting  nuts  at  the 
back,  by  which  the  rollers,  O^,  can  be  brought  closer  to  or  removed  further  from  the 
front  of  the  troughs.  The  rollers,  O*,  receive  an  intermittent  motion,  by  which  fresh 
portions  of  their  surface  are  always  presented  to  the  rollers,  O  ^  O^,  when  the  latter  are 
brought  in  contact  with  them,  as  before  described,  whereby  a  regular  supply  of  ink  is 
ensured. 

The  index  is  actuated  by  the  link,  T^,  fig.  2,  from  the  lever,  L^ :  one  end  of  the  link, 
T',  is  jointed  to  the  lever,  L^,  and  the  opposite  end  is  connected  to  the  tail  of  the  lever, 
T',  from  which  motion  is  communicated  to  the  ratchet-wheels  of  the  index,  in  the  same 
manner  as  in  the  index  arrangements  of  counting- apparatus.  The  axis  of  the  hands  is 
carried  through  the  back  plate  of  the  index,  and  ^rnished  with  a  milled  thumb-piece,  by 
which  the  hands  can  be  set  at  any  given  point  The  index  being  arranged  to  stop  the 
machine  when  the  full  number  which  it  is  capable  of  exhibiting  is  completed,  it  will  be 
necessary,  if  a  less  number  of  tickets  be  required,  to  set  the  hands  at  a  number  the  dififer. 
ence  between  which  and  the  full  number  of  the  index  is  equal  to  the  number  of  tickets 
required.  Thus,  if  the  index  work. up  to  10,000,  and  4,000  tickets  only  of  that  particular 
pattern  for  which  the  machine  is  for  the  time  being  arranged  be  required,  the  hands  of  the 
mdex  must  be  set  so  as  to  start  from  6,000,  the  difference  between  whieh  and  10,000  gives 
the  number  reqiured«    The  machine  is  also  arranged  to  stop  and  give  notioe  when  an 
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imperfect  ticket  is  under  operation,  and  when  from  that,  or  any  other  eause,  the  tickets 
fail  to  he  regularly  delivered  into  the  tube,  £,  by  the  following  means; — On  the  shaft  of 
the  plunger,  at  the  bottom  of  the  delivery-tube,  are  fixed  two  arms,  £'  E*,  fig.  1 ,  which 
carry  a  vertical  rod  held  between  them  by  a  coiled  spring,  one  end  of  which  bears  against 
the  lower  arm,  and  the  upper  against  a  pin  projecting  from  the  rod.  The  lower  end  of  the 
rod  has  a  double  arm,  £^,  attached  to  it,  and  the  upper  end  passes  through  a  hole  in  the 
upper  table  of  the  framing,  A,  immediately  under  a  plate,  U  (of  which  an  underside  view 
is  given  in  fig.  6.)  The  rod  carried  by  the  arms,  £^,  also  carries  a  hammer,  by  which  the 
bell,  £*,  is  struck,  and  is  further  formed  with  a  nick  or  notch,  the  use  of  which  will  be 
presently  mentioned.  The  bell,  £**,  has  a  hole  at  the  centre,  through  which  the  rod  of  the 
plunger  passes,  and  by  which  the  bell  is  kept  in  place,  being  supported  by  the  coiled 
spring,  £^S  around  the  rod  of  the  plunger,  the  lower  end  of  which  hears  against  the  upper 
arm,  £^»  The  plate,  U,  has  an  aperture,  w,  in  its  under  surfisce,  which  receives  the  upper 
end  of  the  rod  carried  by  the  arms,  £^  when  that  rod  is  raised  by  the  upward  motion  of 
the  plui;iger.  The  aperture,  w,  is  covered  by  a  sliding  plate,  %  except  when  the  sliding 
plate  is  moved  Inwards  so  as  to  bring  an  aperture  iu  it  to  correspond  with  w.  This  inward 
movement  of  the  aliding  plate,  v,  is  effected  by  the  tickets  as  they  are  delivered  into  the 
tube,  £,  coming  in  contact  with  the  end  piece,  vS  of  the  plate,  which  projects  into  the 
tube,  £,  and  is  kept  in  that  position  by  the  spring,  v^  at  the  back.  The  tickets,  when  suc- 
cessively delivered  into  the  tube,  act  against  the  sliding-plate,  and  move  it  so  as  to  uncover 
the  aperture,  u,  into  which  the  end  of  the  rod  rises,  and  so  long  as  the  delivery  is  regular 
this  action  will  be  constantly  performed  at  each  upward  movement  of  the  plunger.  But 
when  the  tickets  fail  to  force  the  sliding  plate,  v,  inwards,  the  aperture,  «,  will  not  be 
uncovered,  and  the  rod  will  come  in  contact  with  the  sliding  plate,  E^'.  In  this  state  of 
the  machine,  the  tappet  on  the  shaft,  B,  coming  against  the  arm,  E',  will  cause  the  rod  to 
turn,  and  thereby  briug  the  hammer  round  against  the  bell,  which  it  will  strike,  producing 
a  signal  which  indicates  that  the  machine  requires  attention.  The  arm,  £7,  also  acts  on  a 
catch,  V,  fig.  2,  which  can  act  upon  the  driving-pulley,  B^  and  throw  it  out  of  gear  with 
the  clutch,  B'*,  whereupon  the  pulley  will  run  loose,  and  the  machine  cease  to  be  driven. 
A  simple  arrangement  is  also  provided,  by  which  the  motion  of  the  numbering-wheels  is 
stopped  the  instant  the  driving-pulley  has  been  disengaged  from  the  clutch,  B*. 

Claims. — First.  The  manufacture  of  cards  and  tickets  from  scaleboard,  in  the  manner 
hereinbefore  described. 

Steond,  The  machine  for  cutting  slips  or  strips  of  cardboard,  or  other  suitable  material, 
transversely  into  cards  or  tickets,  as  represented  in  figs.  1 , 2,  and  3  of  the  drawings  annexed, 
and  hereinbefore  described,  in  the  general  arrangement  and  combination  of  parts  of  which 
the  same  consists. 

Third.  The  machine  for  printing,  numbering,  and  marking  cards  and  tickets,  in  so  far  as 
regards  the  mode  of  feeding  or  supplying  the  cards  or  tickets,  the  arrangements  for  inking 
the  type  and  numbering-wheels  in  one  or  various  colours,  and  for  transposing  and  inter- 
changmg  the  same  colours,  the  mode  of  distributing  the  ink  by  means  of  the  reversing  or 
reciprocating  roller,  M',  and  the  arrangements  by  which  this  roller  is  supplied  with  ink 
from  the  ink-troughs,  the  use  of  side  springs  in  the  groove  of  the  plate,  D,  for  securing 
accurate  registry  of  double  or  party-coloured  designs,  letters,  or  check-marks;  the  arrange- 
ments for  discharging  the  cards  and  tickets  when  printed,  and  the  arrangements  by  which 
several  parts  of  the  machine  are  thrown  out  of  gear,  and  notice  given  when  a  determined 
amount  of  work  has  been  performed,  or  when  the  tickets  fail  to  be  regularly  delivered  after 
printing.    And 

Fourth.  The  employment  of  the  several  arrangements  in  other  machines,  where  applicable 
for  printing,  numbering,  and  marking. 


INSTITUTION  OF  CIVIL   ENGINEERS. 
Sitting  of  Tuesday,  April  26. 


Tub  Chair  was  taken  by  James  Meadows 
Readel,  Esq.,  the  President,  and  the  Paper 
read  was,  "  Observations  on  Salt  Water, 
and  its  application  to  the  Generation  of 
Steam,"  by  Mr.  J.  B.  Huntington,  Assoc. 
Inst.  C.E. 

The  author  commenced  by  noticing,  that 
the  introduction  of  steam  navigation  dis^ 


turbed  the  laws  regulating  the  properties  of 
steam-boilers ;  the  effects  observed  being'-- 
the  increase  of  heat  required  to  generate 
steam  from  salt  water — the  waste  of  fuel, 
from  the  necessity  of  blowing  off  the  brine 
frequently,  in  order  to  prevent  incrustation, 
and  the  detrimental  action  of  the  fire  upon 
the  flues,  when  tiiey  had  become  covered 


348 


INSTITUTIOK  OF  CIVIL  ENGIKEEBS. 


with  doposit.  '  Ytriout  contrivances  were 
enumexated  for  obviating  these  incon- 
veniences, such  as  blowing  off  periodioally, 
diminishing  the  density  of  the  feed-water 
by  using  the  condensed  steam,  absorbing 
the  heat  of  the  brine  during  its  exit  from 
the.  boiler,  and  using  correct  instruments 
for  ascertaining  the/ density  of  the  salt 
water. 

Descriptions  were  gfiven  of  the  principal 
Inventions,  and  the  ameliorations  introduoed 
into  **  Satinometers,*'  and  for  the  prevention 
of  Inerustationi  f^om  18^  to  1850  9  and 
then,  after  describing  minutely  the  invesli* 
gations  entered  into,  for  the  purpose  of 
drawing  up  the  paper,  the  author  observed, 
that  the  principle  on  which  a  good  salino- 
meter  should  depend,  was  to  provide  an 
easy  moans  of  determining  the  quantity  of 
salt  contained  in  water,  at  any  tempemture. 
Recoiarse  being  had  to  experiment,  to 
asoertun  the  constituent  parts  of  salt  water, 
the  relation  of  the  weight  of  salt  to  the 
specific  gravity  of  a  solution,  the  boiling 
point  of  the  solution,  the  state  when  under 
pressure,  and  the  law  of  expansion,  data 
were  obtained  from  which  general  principles 
could  be  clearly  established  for  future 
guidance. 

Analysis  of  sea  water  showed,  that  the 
specific  gravity  varied  f^om  1026  to  1031 : 
the  water  from  inland  seas  being  often 
more  dense :  the  Dead  Sea,  for  instance, 
had  a  specilie  gravity  of  1211 ;  1000  parts 
of  sea  water  contained  from  22  to  28  parts 
of  muriate  of  soda,  and  from  8  to  13  parts 
of  other  salts,  which  were  chiefly  soluble  at 
high  temperatures,  except  the  sulphate  and 
carbonate  of  lime,  which  averaged  together 
•l^ths  of  a  part  in  every  1000  of  sea  water. 
Common  salt  contnining  from  04  to  96 
parts  of  muriate  of  soda,  and  from  6  to  4 
parts  of  other  salts  in  100  of  dry  salt  Sea 
salt  contained  from  72  to  77  parts  of  muri- 
ate  of  soda,  and  fVom  18  to  13  parts  of  other 
salts  in  100  of  dry  salt.  In  the  experiments, 
from  which  the  results  of  the  paper  were 
derived,  a  saturated  solution  of  common 
salt  had  a  specific  gravity  of  1213,  or  77* 
of  the  hydrometer,  and  100  parts  of  pure 
water  dissolved  very  nearly  40  parts  of  snlt 
at  60^ ;  whereas  a  saturated  solution  of  sea 
salt  had  a  specific  gravity  of  1236,  or  85**  of 
the  hydrometer,  "for  the  same  weight  (40 
parts)  dissolved  in  100  of  water.  But  these 
were  not  necessarily  constant,  because  the 
constituent  parts  of  sea  salt  varied ;  the 
greater  the  proportion  of  muriate  of  soda, 
the  less  was  the  specific  gravity  for  the 
same  weight  of  salt  in  the  solution. 

When  salt  water  was  heated,  the  increase 
of  temperature  of  the  brine,  above  that  of 
pure  water,  was  entirely  doe  to  the  salt,  for 
the  steam  arising  from  both  waters  exhi- 


bited  identical  tempesaturos  under  similar 
pressures.  Hence  tlie  loss  arising  from 
this  source  was  measured,  not  by  the  den« 
sity  of  tlte  solution,  but  by  the  salt  dis- 
solved in  a  constant  weight  of  water  ;  for  the 
water  whidi  was  evaporated  took  away  uo 
more  heat  at  one  density  than  at  aooUter ; 
therefore  the  loss  must  be  due  to  the  sali 
left  behind.  The  capacity  for  heat,  eaUii- 
bilod  by  brinet  was  greater  than  tiiat  of  pnxe 
water,  inasmuch  as  ai  a.  density  of  39^  of 
the  hydrometer,  1 10  tons  of  coal  were  re- 
quired to  perform  the  duty  of  100  taas, 
with  pure  water.  In  making  such  expo- 
rinientSf  the  thermometers  required  -much 
attention  ;  first,  in  their  construction^  then  in 
the  several  oorreotions  for  the  baromelert 
and  the  expansions  of  glass  and  nvsroury; 
which  latter  rendered  them  objectionable 
for  testing  the  saltness,  even  if  tlte  meronry 
did  not  clog  in  the  tube. 

In  the  periodical  blowing  off  of  boilers, 
there  were  at  least  three  losses  to  be  oaU 
culated  :-rl8t,  the  loss  by  capacity  for  heat ; 
2nd,  by  the  injection  of  the  feed-water ;  and 
3rd,  by  the  blowing  out  and  restoring  the 
deficiency  by  the  feed-water.  Prom  oalcu« 
lations  made  upon  two  boilers,  of  very 
different  dimensions,  witli  the  feed  and 
steam  in  each  of  different  temperatures,  it 
appeared  that  to  blow  out  ^h,  at  inbervaU 
varying  from  6  hours  to  10  hours,  working 
from  a  density  of  30°  to  35°,  was  the  most 
economical  system,  as  the  quantity  of  fbel 
required  became  greater  on  either  side  el* 
that  limit.  The  following  were  among  the 
general  results  arrived  at  by  experiments  t> 

The  per-centage  of  salt  in  a  solution,  was 
in  direct  proportion  ^  its  density.  The 
time  required  to  attain  a  given  degree  of 
concentration,  was  directly  as  the  departure 
from  concentration  of  the  original  density^ 
the  capacity  of  the  boiler,  and  the  relative 
volume  of  steam  ;  and  inversely  as  the  den- 
sity of  the  feed-water,  the  capacity  oi  the 
cylinder,  and  the  velocity  of  motion.  As 
regarded  time,  it  was  preferable  to  employ 
a  low  pressure,  as  the  time  consumed  in 
arriving  at  a  given  concentration,  was 
longer  as  tlie  pressure  was  lower.  In  equal 
weights  of  salts,  dissolved  in  equal  weights 
of  water,  the  more  heterogeneous  the  saltB» 
the  greater  was  the  density  they  exhibited 
in  solution.  The  excess  of  the  boiling 
point  of  a  solution,  above  that  of  pure  watcc, 
was  not  proportioned  to  its  density,  but  to 
the  quantity  of  salt  dissolved,  by  a  constant 
weight  of  water.  The  boiling  point  was 
afiSected  by  atmospheric  changes,  as  indi- 
cated by  the  pressure  of  the  steam,  which 
balanced  the  barometric  column*  The  de- 
preasion  of  the  freezing-point  of  brine, 
below  32°  Fahrenheit,  was  similarly  propor- 
tinned.    The  excess  of  temperature  of  the 
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water  of  anv  solution,  above  that  of  the 
steam  generated  from  it,  whether  below,  or 
above  attnoepheric  presstire,  waa  constant 
for  any  solution,  whatever  might  be  the 
pressure  and  the  temperature  of  the  steam  ; 
tife  exeess  being  in  direct  proportion  to  the 
quantity  of  salt  dissolved,  by  a  constant 
weight  of  water.  The  expansion  of  any 
solution,  in  exoess  of  the  expansion  of  pure 
water/  wss  hi  direct  proportion  to  the  salt 
dissolved,  by  a  constant  weight  of  water. 
The  wat«r  space  of  boilers  should  be  small, 
and  the  feed-water  as  hot  as  possible,  to 
save  fuel.  The  density  of  the  feed<water 
should  be  kept  as  low  as  possible.  In  con- 
structing  salinometers,  the  quantity  of 
salt  left  behind  for  every  100  parts  of 
water  evaporated,  should  be  registered,  as 
ifpon  that  quantity  depended  the  calcula^ 
tions  of  effect  in  fuel. '  Hydrometer-makers 
should  not  only  engrave  the  temperature 
for  whieh  the!  instrument  was  Atted,  and  the 
scale  of  saltness,  but  Also  the  specific 
gravity  of  the  sea-water  on  whioh  the  scale 
wa«  formed,  and  the  proportion  the  muriate 
of  soda  bore  in  100  parts  of  dry  sea- salt, 
in  order  to  be  able  to  make  the  necessary 
corrections  for  the  varying  saltness  of  the 
sea.  And,  in  order  to  prevent  the  deposit 
of  sulphate  and  carbonate  of  lime,  the 
degree  of  saltness  should  not  exceed  25 
parts  for  every  100  parts  of  water,  or  00''  of 
the  hydrometer. 

The  following  Paper  was  atmounced  to 
be  read  at  the  meeting  of  Tuesday,  May 
ftrd,  « Description  of  the  Chesil  Bank 
(Portland),'*  by  Mr.  J.  Coode,  M.  Inst. 
C.E. 


SOCIETY  OF  ARTS. 

Seventeenth  Ordinary  Meethg.-^Wednesday, 

Jpril  20th,  1853. 

The  Seventeenth  Ordinary  Meeting  of 
the  Soeiiity  was  held  on  Wednesday,  the 
20th  instant,  Mr.  Rossell,  Yioe-President, 
ill  t^e  ohair. 

The  name  of  one  candidate  for  member* 
ship  was  read. 

Several  communications  were  read  in 
competition  for  one  of  the  Society's  pre- 
fniumsr  No.  83.  "For  the  invention  of  a 
good  and  cheap  lock,  combining  strength 
and  great  seeurlty  fh>m  fraudulent  at« 
tempts;  cheapness,  freedom  from  disar- 
rangement  by  dirt,  and  requiring  only  a 
small  key." 

The  first  was  *'  On  Mr.  E.  B.  Denison's 
new  lock,"  by  Messrs.  S.  Mordan  and  Co. 

Mr.  £.  B.  Denison  explained  the  con- 
struction of  this  lock,  of  which  two  specie 
mens  had  been  -sent  to  the  Society  for 
exhibition  by  Messrs.  S.  Mordaii  and  Co., 


the  makers.  One  of  these  speoimens  was 
a  large  lock  for  iron  safes,  and  the  other  a 
drawer-look  of  the  usual  size.  The  folk>w. 
ing  is  the  deseriptiou  which  had  been  sent 
in  by  Messrs.  Mordan. : 

This  lock  is  submitted  to  the  Society  as 
complying  with  the  requisition  in  their  pre- 
mium  list  of  this  year.  It  will  be  evLdenl 
from  inspection  that  both  the  tumblers  and 
the  "stump"  of  tlie  bolt  have  greater 
strength  and  txjusuiB  of  reaistanoe  to  for C6» 
than  in  other  looks  of  the  aame  siee  t  while 
the  key  d  thM  lock,  which  is  stmabl«  for 
safos  of  the  lacgeat  size,  and  capable  of 
shooting  any  number  of  bolts,  only  weighs 
one-third  of  an  ounce. 

This  smallness  of  the  key  in  proportioii 
to  the  size  of  the  lock  is  not  obtained,  as  in 
some  other  safe-locka,  by  diminishing  the 
size  and  strengtli  of  the  tumblers,  but  by 
giving  the  key  nothing  to  do  except  raising 
the  tumblers  without  the  resistance  of  any 
springs.  The  bolt  is  shot  by  th$  handle, 
and  the  lock  is  thereby  also  oompktely 
locked  without  using  the  key  at  all,  and  the 
key  is  only  required  to  raise  the  tumblere 
again  to  such  a  position  that  the  han«Ue  can 
open  the  look.  Whereas  in  the  class  of 
safe-locks  above  referred  to,  the  ultimate 
security  is  cnly  that  due  to  the  strength 
and  eecurity  of  a  small  lock  which  is  locked 
into  the  main  bolt  by  a  key  made  after  it  is 
shot  by  the  handle.  This  mode  of  locking 
a  door  without  using  a  key  may  be  a  great 
convemence  to  those  who  are  obliged  to 
leiwe  their  places  of  business  before  tite 
time  of  lock&g  up,  and  who  are  unwilling 
to  leave  their  keys  with  clerks  whom  they 
might  readily  trust  to  lock  up  the  books, 
and  other  things,  by  merely'  tunung  a 
handle ;  it  also  removes  all  temptation  to 
leave  the  key  in  the  lock,  which  sometimes 
exposes  it  to  the  risk  of  being  stolen,  or 
having  an  impression  taken*  At  the  same 
time  it  is  free  from  the  objeotions  which 
apply  to  spring  or  self^shutting  looks, 
though  it  possesses  all  their  advantages. 

The  makers  believe  that  this  lock  is  quite 
as  secure  from  picking  as  the  famous  Ame- 
rican lock,  whieh  is  much  more  complicated 
and  eji[pensive,  and  requires  a  very  large 
key.  The  mode  of  picking,  which  was  de- 
scribed iu  the  B^Kyelopadia  Brikumica  some 
years  ago,  but  has  lately  acquired  more 
celebrity  from  the  performances  of  Mr. 
Hobbs,  is  here  prevented,  by  rendering  it 
impossible  to  feel  or  produce  any  pressure 
of  the  bolt  on  the  tumblers,  so  long  as  the 
key,  or  any  other  instrument  Is  in  the  key- 
hole. For  when  the  key  is  pushed  into  the 
lock  against  the  curtain,  which  is  held  up 
by  a  spring  behind  it,  a  siquarc  plug  at  the 
back  <^  the^  curtain  descends  into  a  notch  m 
the  bolt,  and  so  prevents  it  from  being 
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moved  at  all;  and  it  is  so  constructed 
that  when  the  curtain-plug  is  in  this  notch, 
the  stump  does  not  quite  reach  the  ends  of 
the  tumblers,  and  therefore,  although  it  is 
perfectly  easy  to  raise  the  tumblers  by  any 
key  or  picker,  their  bearing  against  the 
stump  cannot  be  felt;  and,  on  the  other 
hand,  if  the  bolt  be  drawn  back  by  the 
handle,  so  as  to  bring  the  stump  against  the 
tumblers,  then  the  curtain-plug  cannot  be 
pushed  into  the  notch  in  the  bolt,  and  the 
keyhole  remains  closed  against  the  intro- 
duction of  any  instrument. 

It  has  been  stated  that  most  tumbler 
locks,  with  keyholes  of  the  ordinary  size, 
can  also  be  opened,  by  observing  and  mea- 
suring through  the  keyhole  the  distance 
{torn  the  drill-pin,  or  centre  of  the  key- 
hole, at  which  the  key  begins  to  leave  a 
mark  on  the  tumblers.  This  is  prevented 
here  by  the  smallness  and  depth  of  the  key- 
hole, both  of  which  render  it  impossible  to 
get  a  sight  of  the  tumblers  at  the  point 
where  the  key  Urst  touches  them.  In  this 
way,  therefore,  the  smallness  of  the  key  adds 
to  the  security  of  the  lock,  besides  the  more 
obvious  advantage  of  convenience  of  carry- 
ing in  the  pocket,  without  the  temptation  to 
leave  it  out  on  account  of  its  bulk  ;  and  it 
also  renders  it  impossible  to  introduce  any 
instrument  of  sufficient  strength  to  force 
Qpen  by  sheer  violence  a  lock  of  this 
strength  and  constniction.  By  way  of  se- 
curity against  drilling  a  false  keyhole  into 
the  lock,  there  may,  of  course  be  a  thick 
ease-hardened  or  chilled  casi-iron  plate  be- 
tween the  lock  and  the  front  of  the  door  ; 
and  it  will  be  observed  that  nothing  would 
be  gained  by  drilling  into  the  curtain,  as 
you  would  only  in  time  come  out  through 
the  square  plug  into  the  inside  of  the  door, 
and  not  i^wlo  the  inside  of  the  lock. 

As  ft'-^roof  of  the  indifl'erence  of  the  lock 
to  dirt,  as  well  as  its  simplicfty,  the  work 
was  left  as  rough  as  possible.  The  tumblers 
are  merely  short  lengths  of  hoop-iron,  and 
both  the  tunihlers,  nixl  the  friction-plates 
between  them,  were  left  as  they  came  from 
the  roller.  In  fact,  instead  of  friction  being, 
BS  in  other  tumbler  locks,  a  thing  to  be 
counteracted  as  far  as  possible,  the  friction 
in  this  lock  was  an  advantage,  as  it  helped 
to  keep  the  tumblers  steady,  in  whatever 
position  they  might  be  required  to  assume, 
either  by  the  key  or  the  handle ;  and  for 
this  purpose  one  or  more  of  the  separating 
plates  is  also  bent  a  little,  so  as  to  make 
them  alwaya  act  as  friction-springs  on  the 
tumblers.  In  tumbler  locks  of  the  usual 
construction,  if  a  drop  of  thick  oil,  or  any 
other  substance,  got  betAveen  any  tumbler 
and  the  adjacent  tumbler,  or  plate,  it  might 
easily  overcome  the  power  of  the  spring  to 
depress  the  tumblers,   and  the  lock   then 


came  to  a  "  dead  lock,"  as  there  were  no 
means  of  introducing  a  substitute  for 
the  power  of  the  spring,  so  as  to  bring 
down  the  sticking  tumbler.  If  a  spring  got 
broken,  which  occasionally  happened,  where 
they  were  allowed  to  get  rusty,  the  same 
result  took  place;  whereas,  in  this  lock, 
there  were  no  tumbler  springs,  and  there 
was  always  the  power  of.the  handle  to  bring 
down  the  tumblers.  It  might  be  observed, 
also,  that  the  curtain  having  no  opening  at 
all  in  it,  kept  the  keyhole  closed  against 
dirt,  and  the  corroding  effects  of  a  damp  or 
smoky  atmosphere. 

The  second  paper  was  •*  On  Mr.  Andrews' 
Snail -Wheel  Lock,"  also  by  Messrs.  S. 
Mordan  and  Co. 

This  communication  was  also  accom- 
panied by  a  specimen  which,  it  was  con- 
sidered, satisfied  all  the  prescribed  condi- 
tions, excepting  as  regarded  the  smallness  of 
the  key,  which  was  of  the  usual  size.  The 
makers  were  of  opinion  that  it  was  imprac- 
ticable to  make  a  very  small  key  to  a  good 
and  secure  lock,  unless  a  double  action  were 
introduced ;  for  in  all  single  action  locks 
the  key  must  be  solid,  and  strong  enough 
to  raise  the  tumblers  and  shoot  the  bolt ;  on 
the  other  hand,  a  double-action  lock  was 
incompatible  with  simplicity  and  cheapness. 
The  great  recommendations  of  this  lock 
were  its  great  security  from  picking;  its 
simplicity  and  consequent  cheapness ;  its 
great  originality  ;  its  unusual  strength  and 
durability ;  its  non-liability  to  get  out  of 
order,  from  dirt  or  any  other  cause ;  the 
impossibility  of  making  observations  or 
measurements  through  the  keyhole,  with  & 
view  to  making  a  duplicate  key ;  its  easy 
adaptation  to  any  purpose  for  which  locks 
were  required. 

As  regarded  its  security,  the  tumblers 
were  circular,  revolving  on  a  pivot,  instead 
of  being  oblong,  which  was  the  usual  form; 
consequently,  it  was  impossible  to  feel  the 
pressure  of  the  bolt  upon  them,  as  in  nearly 
all  existing  tumbler  locks.  The  oblong  tum- 
blers could  onlv  have  a  limited  action  in  a 
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small  segment  of  a  circle,  and  were  there- 
fore susceptible  of  a  comparatively  small 
number  of  changes,  whereas  the  changes 
produced  by  the  revolutions  of  circular 
tumblers  were  almost  innumerable.  From 
the  extremely  novel  construction  and  ar- 
rangement of  this  lock,  it  was  self-evident 
that  no  sight  of  the  tumblers  could  be  ob- 
tained which  would  in  any  way  assist  an 
expert  thief  to  make  an  instrument  to  open 
it.  Its  simplicity  and  consequent  cheap- 
ncss  were  due  to  the  absence  of  all  springs 
in  connection  with  the  tumblers;  by  the 
original  form  of  the  tumblers,  which  enabled 
them  to  be  stamped  out  at  the  press  ft-om 
thin  sheet  iron ;  by  the  simple  and  direct 
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action  of  the  tumblers  on  the  bolt ;  and 
generally  from  its  being  quite  unnecessary 
to  highly  finish  any  of  the  parts,  jmd  the 
great  ease  with  which  the  whole  was  ad- 
justed. Another  recommendation  was,  that 
if  the  key  should  be  lost,  the  lock  would  be 
altered  in  a  few  minutes  (at  little  or  no  ex- 
pense), by  simply  changing  the  relative 
position  of  one  or  more  of  the  circular 
tumblers. 

Mr.  Hobbs  said  he  saw  nothing  in  Mr. 
Denlson's  invention  which  was  not  common 
to  many  other  locks.     The  plan  of  turning 
the  lock  by  means  of  the  handle  was  com- 
mon.    Small   keys   for   strong   locks  were 
also  common  ;  and  in  the  French  depart- 
ment of  the  Great  Exhibition,  there  was  a 
lock  exhibited  in  which  six  large  bolts  were 
shot  with  a  key  no  larger  than  a  watch-key  ; 
but  he  thought   the  smaller   the   key  the 
greater  was  the  chance  of  imitating  it.     In 
regard  to  cheapness,  he  did  not  see  any- 
thing in  it  to  warrant  its  being  made  one 
penny  cheaper  than  many  similar   locks ; 
and  in  reference  to   durability,  he  might 
mention  that  the  friction  of  a  rough  piece 
of  metal  against  a  smooth  surface  would  be 
very  destructive.  The  chairman  had  spoken 
of  the  cost  of  American  locks ;  and  as  this 
had  been  frequently  stated   in   the  public 
prints,  and   seemed   to   be  very  generally 
believed,  he  would  take  this  opportunity  of 
stating   that   such   belief    or   opinion    was 
erroneous,   as   American   locks    could    be 
made  as  cheap  as  any  good  tumbler  lock 
made   in  England.      They  could   make   a 
secure  lock  with  a  solid  key,  as  cheap  as 
any  one ;    but  if  a  lock  with   changeable 
bits  was  required,  the  additional  security 
which  it  afforded  must  be  paid  for.     He  re- 
ferred to  the  mode  pursued  in  England  of 
manufacturing  locks,  and  said,  that  by  the 
old   process  a  man   could   only  make   six 
dozen  tumblers  a  day  ;  whereas  with  proper 
tools  he  ought   tp  be  able  to   make  sixty 
dozen.      The   locksmiths  of  this   coujitry 
made  bad  locks  at  a  high  price.     The  large 
boss  on  the  keyhole  was  a  great  objection  if 
it   were  intended   for  an   iron  safe,  as   it 
would  project  beyond  the  face  of  the  door, 
and  80  afford  facility  for  the  use  of  a  plug  of 
steel  and  a  swedge,  by  which  a  force  of  four 
tons  might  be  brought  to  bear  upon  the 
lock.     The  keyhole  ought  to  be  flush  with 
the  door.     With  a  small  key,  the  surface 
being  less,  the  bits  could   not  be  so  nu- 
merous,   or    changed    so    frequently,   and 
hence  the  number  of  locks  of  any  specific 
size  would  be  diminished.     In  regard  to 
the  second  lock,  it  was  the  invention  of  an 
American,  Mr.  Andrews,  who  had  patented 
it  twelve  years  ago.     A  few  had  been  made, 
but  they  were  not  found  to  work,  and  had 
not  come  ijito  general  use.    Another  ob- 


jection to  Mr.  Denison's  was,  the  two  pro- 
cesses required  to  unlock  it.  He  had 
always  found  that  the  public  preferred  some- 
thing very  easy  and  simple  of  manufacture, 
and  every  lock  requiring  more  processes 
than  common  locks  would  be  objectionable  ; 
although  some  bankers  and  amateurs  did 
not  object-io  one  with  two  or  three  motions. 

Mr.  Denison  remarked,  in  reference  to 
Mr.  Ilobbs'  statement,  that  there  were 
strong  locks,  with  small  keys,  already  in 
existence  ;  that  these  locks  either  required 
great  delicacy  of  finish,  or  they  were  merely 
small  locks  fastening  into  the  bolts,  which 
bolts  were  shot  by  the  handle,  and  there- 
fore  the  security  they  afibrded  was  only  that 
due  to  the  small  lock.  As  to  cheapness,  he 
himself  could  say  nothing  about  it,  except 
that  Mr.  Mordan  had  fixed  the  price,  and 
he  thought  him  a  competent  judge  in  that 
matter ;  he  had  stated  it  to  be  lower  than 
that  of  ordinary  tumbler  locks  of  the  same 
size.  He  had  nothing  to  say  against  Ame- 
rican locks,  which  were  in  many  respects 
admirable  and  ingenious.  He  quite  agreed 
with  Mr.  Hobbs  in  his  remarks  about  the 
mode  in  which  English  locksmiths  conduct- 
ed their  manufacture,  and  thought  they  were 
very  far  behind-hand,  and  would  be  supersed- 
ed by  their  American  brethren,  unless  they 
introduced  the  improved  systems  of  manu- 
facture adopted  by  them  in  this,  as  well  as 
in  several  other  branches  of  trade.  The  size 
of  his  key  had  been  stated  to  be  an  ob- 
jection, as  it  was  supposed  that  there  oould 
not  be  so  many  changes  made  in  the  bits. 
The  lightness  of  the  key  was  not,  however, 
produced  by  shortening  the  length  of  the 
bits,  but  by  reducing  their  thickness.  With 
regard  to  the  objection  which  Mr.  Hobbs 
had  made  to  the  projection  of  the  boss,  he 
would  merely  observe,  that  that  did  not  at 
all  afiect  the  principle  of  the  lock,  and  that 
there  would  be  no  difficulty  in  obviating  it 
in  futiu^e. 

Mr.  Mordan  said  that  as  he  did  not  con- 
sider Mr.  Andrews's  lock  fairly  before  the 
meeting,  as  there  were  no  models  or  dia- 
grams to  illustrate  it,  he  should  say  nothing 
of  it,  except  to  ask  Mr.  Hobbs  if  it  were 
not  true  that  the  United  States  Government 
had  applied  it  to  the  mail-bags  ? 

Mr.  Hobbs  stated  that  the  first  lock  made 
by  Mr.  Andrews  was  a  bank  lock,  and  that 
that  was  picked.  He  then  made  some  im- 
provements in  it,  and  this  was  also  picked, 
lie  then  made  a  snail-lock,wliich  was  applied 
to  the  mail-bags  ;  but  two  years  since,  on 
the  renewal  of  the  lock  contract,  it  had 
been  taken  out  of  Mr.  Andrews'  hands,  as 
a  superior  lock  had  been  produced  by  other 
parties. 

The  thanks  of  the  Society  were  voted  for 
the  papers,  and  the  proceedings  terminated. 
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THE  TRADES  OF  BIRMINGHAM. 

The  greatest  activity  prevails  iii  the  riil- 
vmy^QxtriaLge  works  of  Messrs.  Wright  of 
Saltie}\and  BroTvttMar8haU»and€o.v,  of  New 
Canai-strset,  kiearJj  1^200  men  being  em^ 
ployed  in  the  manufactiire  of  railway-car* 
riages<  A  conaiderable  portion  of  tite  work  h 
intended  ibir  Indian  and  continental  raihraya, 
and  a  large  number  of  carriages  are  beitig 
made  for  Ireland^  in  anticipation  ofiiwTeased 
traAoy  wbioh  the  opening  of  the  ■  Dublin 
E^irinbition  will  cause.  The  latter  firm  are 
at  present  oonstruoting  two  state-carriagQS 
for  high  personages  abroad,  whieh,  when 
finished,  will  be  very  splendid,  and  excel 
any  of  the  kind  yet  made.  The  maaufae- 
ture  of  -  carriages  necessarily  requires  a 
large  smoutit  -ef  iron-work,  and  in  this 
particular  hxwich  Fox,  Henderson ,  and  Co. 
are  busy,  and  other  firms  in  the  neighbour- 
hood hare  more  than  an  arerag^  ntmiber  of 
wheels,  &c.,  to  make. 

The  gun  and  pistoUmakers  continue  ex- 
tremely busy,  and  little  is  now  said  by  way 
of  complaint  of  the  Board  of  Ordnanoe. 
The  fact  is,  that  the  high  prices  obtained 
for  the  execution  of  private  orders  render 
many  of-  the  manufacturers  indifTerent  to 
Government  contracts,  owing  to  the  low- 
ness  of  the  figures  at  which  they  are  com- 
pelled  10  take  them,  and  the  annoyance  of 
inspection  to  which  they  ars  subjected. 
The  smaller  maaters  and  workmen  are  able 
likewise  to  obtain  better  employment  for 
the  Australian  and  Mexican  markets ;  to 
Avbich,  by  every  ship  that  sails,  immense 
quantities  of  Birmingham  pistols  are  ex- 
ported. Revolving  pistols  are  now  sold  for 
double  the  price  they  fetched  twelve  or 
eighteen  months  ago.  It  is  feared,  however, 
that  some  cfibrts  are  being  made  to  draw  off 
the  hands.  On  Thursday  last  placards  were 
extcnaively  posted  through  the  town,  an- 
nouncing that  a  large  number  of  gun- 
makers  in  the  various  branches  were  re^ 
quired  fiif  other  parts  of  the  country. 
Whether  the  men  are  required  for  the  Go- 
vernment works  at  £nfield,  or  some  other 
plaoe  of  equal  importance,  is  not  known, 
but  the  efl^ect  upon  the  trade  is  likely  to  be 
seriously  felt. 

At  the  manufactory  of  Messrs.  Winfleld, 
a  splendid  chandelier  is  being  made  for  Her 
Msjesty,  to  be  placed  in  Windsor  Castle. 
It  is  horn  the  most  chaste  design,  and  the 
workmanship  is  not  inferior  to  anything  of 
the  kind  ever  hefbire  witnessed. 

The  small  masters  in  the  neighbouring 
districts  of  Willenhall,  ^arlaston,  Walsall, 
&c  ,  are  busy.  The  hinge  and  lock-makers 
are  well  employed,  and  generally,  in  refer- 
ence te  the  small  makers  of  hardware 
goods,  by  whom  the  Birmingham  merehants 
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and  factors  are  sxipjilied,  it  may  be  said 
that  Ihey  are  doing  better  thin  for  some 
years  past.  The  wireworkers  have  an  abun- 
dance  of  orders.  The  wood-screw  trade, 
and  mdeed  all  others  (exfcepl  that  of  cut 
nails)  essentially  dependent  upon  the  build, 
ing  business  for  their  support,  are  more 
than  usually  active.  Even  in  steel  toys  or 
carpenter's  tools,  notwithstanding  Germati 
competttfon  and  the  lowness  of  continental 
prices,  the  makers  in  Birmingham  are  fhll 
of  work.  Plaliemaking  Is  brisk  and  prices 
fair,  if  not  highly  remunerative.  Although 
files,  like  cutlery,  arc  hot  nianufacturedln 
Birmingham,  they  enter  largely  into  the" 
business  of  oar  factors  and  merchants.  The 
increase  in  the  consumption  of  Sheffield 
make  is  said  to  be  very  great,  and  denotes 
the  prosperity  of  t^:e  hardware  trades  in 
other  toT*'ns  besides  that  of  Birmingha'.n. 

The  glass-manufacture  of  Birmmgham, 
Smethwick,  and  Spon-lane,  continues  active. 
The  Messrs.  Harris,  and  other  firms  of  the 
town  and  district,  are  fliU  of  orders,  while 
the  Crown  Glass-works  oT  the  Messrs. 
Chance,  and  those  of  the  Plate  Company  at 
Smethwick,  exhibit  every  sign  of  greatly- 
extended  establishments.  It  would  be  dif- 
ficult to  describe  adequately  the  gigantic 
works  of  the  ^lessrs.  Chance  at  Spon-lane, 
or  to  state  with  anrthitig  like  accuracy  the 
immense  orders  they  now  have  on  hfit^d ; 
something  like  approaching  to  their  extent 
may,  however,  be  guessed  at  by  those  who, 
residing  in  the  neighboorhood,  witness  the 
hundreds  of  families,  if  not  thousands  of 
persons,  to  whom  this  enterprising  flnti  gitc 
employment,  and  the  benefits  which  In 
every  Imaginable  way  they  confer  upon  this 
populous  neighbourhood. 

The  brass-founders  and  brasiers  of  the 
district  already  begin  to  fee!  the  advantages 
derived  firom  the  reduction  in  the  price  of 
copper,  and  if  specnlators  do  not  obtoia 
possession  of  the  supplies  expected  from 
Russia,  of  which  suspicions  are  entertained 
by  parties  interested  in  the  trade,  still 
greater  activity  than  at  present  existing  is 
confidently  anticipated. 


THE  IRON  TRADE.  . 

Tub  iron  trade  co&tinues  •  brisk ;  mere 
fnrnaees  have  lately  been  blown  in,  and  the 
demand  for  sheets,  plates,  and  rails  is  un- 
abated. For  sheets,  more  especially,  the 
call  was  never  exceeded  i  and  this  is  cott« 
sidered  the  more  remarkable  as  the  cut^ 
nail  business,  in  which  large  quantities  of 
this  description  of  iron  are  eonsuroed,  is  al 
the  present  time  much  depressed.  The 
heavy  orders  reoently  received  from  Ameri- 
can merchants  in  Liverpool,  as  well  as  from 
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others  in  diiferent  parts  of  the  kingdom, 
for  iron  required  for  ship-building,  render 
the  iron  trade  of  South  Staffordshire  ex- 
tremely active. 

Glatgow  Pig  -  Iron  Market.  —  Giatgow, 
April,  23. — The  market  for  pig-iron,  which 
had  been  rather  inactive  during  the  week 
without  any  material  alteration  in  pricei 
gave  way  to-day  under  pressure  of  heavy 
sales  on  London  account,  and  business  was 
done  at  5^^  to  ^2s.  6d.,  closing  heavy  with 
sellers  at  the  latter  rate.  No.  1,  g.m.b. 
quoted  538.  6d. ;  No.  3,  53s.;  No.  1  Gart- 
sherrie  59s.  Gd.  to  56s.— cash  against  bill 
of  lading. 

America^ — By  the  steamer  Niagara^  which 
brought  advices  to  Liverpool  on  Monday, 
dating  irom  New  York  on  the  12th,  and 
from  Boston  on  the  13  th,  we  learn  that 
Scotch  pig-iron  was  in  good  demand  at 
37  to  39  dollars  per  ton.  The  United 
States'  Mail  Steamer  Atlantic  arrived  at 
Liverpool  on  Wednesday,  with  advices  from 
New  York  to  the  16th  instant  We  learn 
from  these  that  Scotch  pig-iron  on  the  apot 
was  neglected,  while  for  future  delivery  it 
was  actively  sought  after.  500  tons  to 
arrive  in  May,  June,  and  July,  changed 
hands  at  SI-,  33,  and  32  dollars,  customary 
credit. 


TRIAL  TRIP  OF  THE  «  ARGO.'» 

Such  a  fatality  has  attended  the  various 
steam<.8hips  bound  to  Australia,  causing  an 
amount  of  .loss  and  inconvenience  to  the 
mercantile  public  which  can  scarcely  be 
estimated,  that  the  Directors  of  the  General 
Screw  Company,  determined  to  test  fully 
the  qualities  of  the  Argo  before  sending 
her  to  sea,  made  a  trial  trip  in  the  Channel 
of  mueh  longer  than  average  duration,  in 
the  course  of  which  the  actual  powers  of 
the  ship,  both  under  steam  and  canvas^  have 
been  £reely  exhibited. 

The  Argo  is  an  iron  screw  steam-ship,  of 
1 ,800  tons,  built  by  Messrs.  Mare  and  Co., 
of  Blaokwall,  with  engines  of  300  horse 
power,  by  Messrs.  Maudslay,  Sons,  and 
Pield.  She  left  the  Nore  on  Friday  morn- 
ing, and  proceeded  down  the  Channel  under 
steam  alone,  with  the  wind  moderate  ahead, 
at  an  average  rate  of  10  knots.  During 
the  first  twelve  hours  she  was  in  company 
witli  the  Spanish  paddle*wheel  war^steaoier, 
FfnMRide  el  Catoiim,  of  1,500  tons  and  500 
hone  power.  Under  the  circumfltsoices  otf 
moderate  weather  and  smooth  sea,  there 
was  BO  apparent  difierence  in  the  speed  of 
the  two  vessels,  but  as  soon  as.  the  wind 
and  sea  rose,  the  superiority  of  the  screw 
over  the  pmldie  was  demonstrated  by  the 
Argo  rapidly  g(»ng  ahead  of  her  opponent* 
During  Saturday,  the  vessel    being   well 


down  Channel  and  in  open  sea-way,  she  was 
put  under  all  plain  sail,  and  the  screw 
feathered  ;  with  a  very  light  breexe  the 
vessel  went  7  knots,  close  hauled,  passing 
seveml  sailing-ships  at  the  rate  of  2  to  3 
knots  an  hour^  Subsequently,  the  wind 
freshening  to  a  steady  breexe,  the  ship  was 
sts^yed,  and  a  speed  of  11  knots  was  ob- 
tained, the  serew  being  still  feathered  and 
the  engines  at  rest. 

A  complete  series  of  experiments'  was 
then  undertaken  to  ascertain  the  time  re- 
quiced  for  festhering  the  screw,  whioh  was 
found  to  be  readily  done  in  7  minutes  from' 
the  time  of  stopping  the  engines. 

In  addition  to  feathering  the  screw,  there 
is  also  in  this  vessel  a  means  of  diseonnect-» 
ing  it  entirely  from  the  engines,  and  allowing 
it  to  revolve  as  the  vessel  passes  thnnigh  the 
water  under  sail.  Under  these  ciroum* 
stanees  the  ship  was  also  found  to  he  effi- 
cient under  sail  alone,  but  the  speed  was 
not  so  great  by  2  knots  an  hour  ss  when 
the  screw  was  feathered.  There  is  also  a 
means  of  raising  it  out  of  the  water  for  the 
purposes  of  inspeetion  when  at-  sea^  if  re- 
quired. 

Mr.  John  Lambert,  Mr.  J.  R.  Thomson, 
Mr.  R.  M.  Fox,  M.P.,  Captain  Shuttle^ 
worth,  and  Mr,  Acwordi,  Directors  of  the 
Company,  were  on  board,  with  a  large  party 
of  shareholders  and  scientific  gentlemen, 
including  Mr.  Henry  Maudslay,  Lord 
Chewton,  Messrs.  Storey,  Leohmere,  Bar^ 
rup,  Boyd,  Logan,  &c.  The  experiments 
were  conducted  by  Captain  John  Ford,  the 
Company's  superintendent,  and  Mr.  W.  B. 
Lambert,  the  Company's  superintending 
engineer,  and  the  result  of  the  trial  has 
been  to  prove  the  complete  efileiency  of  the 
Argo  as  an  auxiliary  screw  steam- vessel, 
and  that  she  can,  with  perfect  certainty,  be 
used  either  as  a  fest  steamer  or  as  a  rapid 
sailing  ship,  as  the  circumstanees  of  wind 
and  weather  may  render  advisablew 

It  is  but  justice  to  the  engine-makers  to 
state,  that  during  the  whole  of  this  trial 
the  machinery  worked  admirably,  and  that 
there  were  no  symptoms  at  any  time  of 
heated  beartogs  or  w«it  of  steam.  Captain 
Hyde  fully  expects,  to  be  able  to  make  a 
run  with  the  Argo  from  Southampton  to 
Port  Phillip  in  from  55  to  65  days,  accord- 
ing to  weather.  She  is  to  leave  on  the  4ih 
proximo^  in  continuation  of  tlie  line  of 
steamships  between  SoUthstnptou  and  Aus- 
tralia, commenced  on  the -part  of  this  Conb" 
pany  by  the  departure  of  the  Harhi^iger  in 
February  last, 

^    ■ 

THE  "HOPE." 

The  African  Steam  Ship  Company's  mail 
packet  Hofm,  •Cenunandtir  W»  H.  Boweu, 
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sailed  from  Plymouth  on  Sunday  with  the 
Africau  mail,  in  charge   with  Lieutenant 
Pierce,  the  mail  agent.     Thi«  is  the  first 
voyage  of  the  HopCt  which  is  a  sister  ship 
to  the  Faiihf  helonging  to  the  same  enter- 
prising Company.     Like  the  others,  she  la 
constructed  of  iron,   and   is   of  900   tons 
burden.     She  is  provided  with  iron  tubular 
masts,  which  admit  tlie  top  masts  into  them, 
and  allow  the  ship  to  be  made  snug  when 
encountering  strong  adverse  winds—an  ar- 
rangement proved  to  be  both  advantageous 
and  economical  for  this  service.    Her  dia- 
gonal cylinder  engines  (on  the  same  plan 
as  those  so  successfully  adopted  in  the  Cape 
steamers),  are  constructed  by  Mr.  George 
Forrester,  of  Liverpool;  they  are  of  200- 
horse  power,   and  revolve  her  three-blade 
propeller  52  times  per  minute,  with  a  con- 
sumption  of  15  tons  of  fuel  in  24  hours. 
The  boilers  of  the  Hope  are  placed  one  in 
each  wing,  and  either   can  be  used  sepa- 
rately.   Her  feed-engine,  besides  filling  the 
boilers,  can  be  readily  adapted  to  washing 
decks  or  extinguishing  iire.     The  Hope  is 
fitted  with  a  telegraph,  having  one  dial  on 
deck  and  another  in  the  engine-roora.  When 
any  alteration  of  the  steam  power   is  re- 
quired,   a   movement  above  strikes  a  bell 
below,  and  the  dial-hand  points  immediately 
to    "go   ahead,"   *' back   astern,"  &c.,   so 
that  all  the  hoarse  bawling  and  occasional 
error  by  the  ordinary  mode  is  avoided.  The 
arrangements  below  enable  the  engineer  to 
command  at  one  view  the  entire  economy 
of  the  engines  and  boilers. 


LAUNCH  OF  THE  "  JAMES  WATT." 

The  Jamet  Watty  90-gun  ship  was  launch- 
ed on  Saturday,  at  the  Royal  Dockyard,  at 
Pembroke.  For  some  time  the  greater  por- 
tion of  the  dockyard  strength  iiad  been 
placed  upon  this  vessel,  in  order  to  insure 
her  early  completion,  and  up  to  a  late  hour 
prior  to  the  interesting  event,  heavy  gangs, 
of  men  were  actively  and  incessantly  oc- 
cupied in  the  work.  Ample  accommodation 
had  been  provided  by  the  authorities  for 
the  convenience  of  a  large  body  of  spec- 
tators, who-  were  admitted  into  the  yard, 
while  every  eminence  and  point  from  which 
a  view  could  be  obtained  was  densely 
crowded.  As  the  time  of  high  water  drew 
near,  every  preparation  having  been  made, 
at  about  five  o'clock  in  the  aflernoon  the 
"dogshores"  were  knocked  away,  and  this 
fine  vessel  glided  m:ijesticHlly  into  the 
water  amid  the  hearty  chocis  of  the  as- 
sembled multitude.  She  was  nnmed,  with 
the  customary  ceremony,  the  James  Wait, 
and  the  lady  who  oiBciated  on  the  occasion 
was  Miss  Pasley,  daughter  of  Sir  Thomas 


^asley,  hart.,  the  captain  superintendent 
of  the  dockyard.  On  reaching  the  water 
the  Magicienue,  Id,  steam-sloop.  Captain 
Thomas  Fisher,  thundered  a  salute  of  21 
guns,  and  the  band  of  the  dockyard  brigade 
played  *'  Rule  Britannia."  The  waters  of 
the  magnificent  haven  were  studded  with 
vessels  of  all  descriptions  and  rig,  firooi  the 
man-of-war  to  the  smallest  boat. 

The  James  Wait  is  a  two-decker,  and  is 
pronounced  by  competent  judges  to  be  as 
fine  a  vessel  as  was  evet  launched.  She  it 
fitted  with  the  auxiliary -screw  propeller, 
and  has  Robinson's  patent  tiller,  which  is 
necessary,  as  the  shah  of  the  screw  comes 
up  through  the  cabins,  and  it  is  therefore 
requisite,  in  order  to  clear  the  casing  of  the 
shaft,  to  have  recourse  to  a  long  tiller.  She 
is  fitted  with  an  outside  balcony  and  spa> 
cious  galleries. 

Her  armament  will  be — 28  8-inob  broad- 
side guns  and  62  32-pounders  (broadside), 
of  56  cwt,  and  9  feet  6  inches  in  length. 
In  addition,  she  will  carry  a  68-pounder, 
10  feet  long,  as  a  pivot-gun. 

The  following  are  her  principal  dimen- 
sions as  she  now  floats  on  the  water,  but 
they  have  been  considerably  altered  from 
those  originally  laid  down: 

Ft. 

Length  over  all     26^ 

licngth  between  perpendiculars.  230 
Length  of  keel  for  tonnage. . . .    19^ 

Breadth,  extreme 66 

Breadth  for  tonnage  ..........     54 

Breadth  moulded 6^ 

Depth  of  hold -24 

Burden  in  tons,  O.  M 8,083  7-94 

Burden  in  tons,  N.  M 2,908  5-20 

The  James  Watt  will  be  taken  round  to 
Plymouth  by  Mr.  Brown  and  his  party  of 
seamen-riggers,  and,  on  arrival  at  that  port, 
will  immediately  be  got  ready  for  commis- 
sioning. 


RAILWAY  GRADIENTS. 

To  the  Editor  of  the  Mechanics*  Magazine. 

Sir, — More  than  twenty  years  ago  I 
obtained  room  in  yonr  pages  for  some  well- 
founded,  and  some  doubtful  notions  in  re- 
gard to  the  true  theory  of  locomotion,  with 
a  prediction  drawn  from  them  that  steam 
carriages  could  not  succeed  on  common 
roads ;  and  I  also  claimed  for  myself  the 
merit  of  having  made  a  steam  locomotive 
that  ascended  on  plain  wheels  an  incline 
rising  one  in  six,  then  thought  by  me  to 
approach  a  maximum. 

Judging  by  the  practice  of  the  present 
day,  the  true  theory  of  locomotion  is  not 
yet  understood,  or  at  least  not  acted  upon. 

We  hear  talk  of  trains  not  getting  on 
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owing  to  "greasy  rails,"  "want  of  bite," 
&e.,  &e.,  and  occasionally  a  train  cannot 
get  out  of  Liverpool  by  reason  of  "  the  rails 
being  in  a  greasy  state,"  and  sand  must  be 
strewed  on  them.  About  a  year  ago,  a 
presumed  great  feat  was  accomplished  in 
Austria,  that  of  a  train  ascending  an  incline 
of  1  in  40,  or  182  feet  per  mile ;  and  I  hare 
since  seen  an  engine  so  ill-constructed, 
Hiat  it  cannot  effect  half  the  work  of  trac 
tion  that  its  separate  parts  are  capable  of. 
These  things  ought  not  to  be,  would  not  be, 
if  the  true  principle  were  acted  on. 

Any  quantity  of  "bite  "  may  be  had  in 
all  states  of  the  rails,  provided  the  engines 
be  suitably  constructed. 

The  amount  of  "  bite  "  of  any  set  or  sets 
of  driving-wheels  may  be  pre-known  by 
hanging  behind  them  over  a  pulley  as  much 
weight  as  will,  without  turning  them  round, 
drag  them  backwards  by  main  force.  On 
"  greasy"  rails  a  less  weight  will  drag  them 
back  than  on  dry  rails. 

Now,  supposing  it  require  1  ton  hung 
over  a  pulley  to  drag  back  the  driving- 
wheels  of  a  locomotive  engine,  and  it  re- 
quire 2ficwt.  hung  over  a  pulley  to  drag 
forward  a  rolling  train,  it  may  be  foreseen 
that  it  will  be  vain  to  yoke  that  engine  to 
that  train;  take  it  away,  and  put  to  an 
engine  that  will  require  SOcwt  to  drag 
back  the  driving-wheels,  and  then  the  train 
goes  on,  greasy,  or  not  greasy. 

The  above  considerations  have  lately  set 
me  to  push  the  theory  or  principle  to,  I 
think,  its  extreme  point,  and  the  result  has 
astonished  myself.  My  locomotive  carriage 
(moved  by  a  spiral  spring)  will  ascend  an 
incline  rising  2,600  feet  per  mile,  or  nearly 
one  in  two,  and  will  drag  its  own  weight  up 
an  incline  rising  1,000  feet  per  mile,  or  1 
in  d.  , 

These  ascents  are  of  course  impracticable, 
and  not  wanted  in  real  business ,  but  the 
fact  shows  what  knowing  and  adhering  to 
the  true  principle  will  effect. 

I  hope  in  some  way  or  other  to  bring 
this  little  carriage  before  the  public,  of 
whose  notice  it  is  well  worthy. 

I  am,  Sir,  yours,  &c., 

Saxula. 
April  15, 1853. 


THE  ELECTRIC  TELEGRAPH  IN 
THE  HOUSE  OF  COMMONS. 

In  the  course  of  the  last  few  days  an 
electric  telegraph  station  has  been  opened  ad- 
jacent  to  the  lobby,  by  the  Electric  Telegraph 
Company,  for  the  use  of  members  and  par- 
ties engaged  in  Parliamentary  proceedings, 
and  direct  telegraphic  commnnication  is 
thereby  obtained    with    all    parts  of  the 


country,  and  intelligence  transmitted  to  the 
provinces  of  divisions  and  debates.  Opera- 
tions were  yesterday  commenced  for  placing 
an  electric  clock  over  the  principal  entrance 
to  the  lobby,  and  a  general  system  has  just 
been  introduced  of  notifying  to  members  in 
all  parts  oftlie  House  the  precise  moment  of 
a  division  by  the  electrical  ringing  of  SO 
bells  in  various  directions,  the  bells  being 
set  in  motion  by  an  apparatus  in  charge  of 
one  of  the  officers  of  the  House  at  the 
lobby  door.  Wires  are  also  'being  carried 
from  the  House  to  the  Carlton,  Reform, 
and  other  clubs,  for  the  intercommunica* 
tion  and  information  of  members. 


The  Dutch  Submarine  Telegraph.-^Tha 
work  of  laying  down  the  electric  telegraph 
from  Ipswich  to  Orfordness,  to  be  coii> 
nected  with  the  submarine  communication 
thence  to  Holland}  was  commenced  on 
Monday  last.  The  brow  of  the  first  hill  on 
the  Woodbridge-road  was  selected  as  the 
starting-point  of  operations.  The  iron  pipes 
iu  which  the  cable  will  be  enclosed  are  laid 
at  a  depth  of  about  2  feet  below  the  surface, 
and  a  stout  wire  is  passed  through,  tem- 
porarily, for  the  purpose  of  drawing  tlie 
cable  itself  through  when  the  state  of  the 
works  will  admit  of  it.  Between  40  and  60 
men  are  engaged  upon  the  work,  and  nearly 
a  mile  is  already  completed.  The  iron 
pipes,  it  appears,  will  not  be  used  beyond 
the  Duke  of  York  public-house,  at  the  foot 
of  Albion-hill,  Wood  bridge-road,  on  account 
of  the  great  expense,  and  earthenware  pipes 
will  be  employed  instead.  It  is  stated  that 
about  4  miles  of  this  description  of  pipe  will 
be  delivered  on  Saturday  next.  Some 
deviation  in  the  course  through  the  town 
has  been  determined  upon,  as  it  has  been 
intimated  by  the  Euntern  Union  Company 
that  no  opposition  will  be  offered  to  the 
junction  being  effected  with  their  standards 
at  the  Audit- office  in  the  marshes,  instead 
of  at  Stoke.  This  will  materially  shorten 
tlie  distance  and  diminish  the  outlay,  as 
well  as  avoid  the  inconvenience  to  which 
the  traffic  to  the  town  would  be  exposed  by 
the  breaking  up  of  the  streets  leading  to 
the  iXaiioTi,^~St^lk  Chromele, 


SICARD'8  DIVING-APPARATUS. 

We  mentioned  some  time  ago  that  art 
experiment  had  been  made  in  the  Seine  of 
R  diving-apparatus  invented  by  a  M.  Simon 
Sicaru.  A  second  trial  has  just  taken 
place.  M.  Victor  de  Grandclmmp.  a  friend 
of  the  inventor,  was  let  down  into  the  river 
at  23  minutes  after  i  o*  clock,  seated  on  an 
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lrO0  ebftir  At  .a  fftxt  of  tlie  river  neac  the 
lie  <l«8  Cygn«Bj-w)i«re  the  Vftter  is  not  levs 
than  15  feet  deep.  On  reaching  the  bottom 
M.  de  Orandchainp  quitted  the  chair,  coni- 
inenced  his  si^baqueoiis  promennde,  and 
again  came  up  at  4ii  minutes  after  l,r^thua 
making  25  minutes  thnt  the  experiment 
lasted.  The  apparatus  is  rety  simple.  It 
emsists  prniotpBily  of  ft  metal  boat,  which 
the  diver  carries  on  his  back  like  a  knap- 
sack, and  in  which  is  prodttced  an  artificial 
Atmosphere,  which  remnins  (he  secret  of 
the  inventor.  To  this  box  tliere  are  two 
openings  correspouyng  to  a  kind  of  helmet^ 
whieli  forms  •  the  iiead-dfesa,  and  which 
terminates  at  the  back  by  two  tubes  in 
caoutcliQuc  about  20  centimetres  long; 
these  tubes  ccmduet  the  artificial  air  con- 
tained in  the  ■  box  td  the  interior  of  the 
helmet.  The  dress  Is  in  caoutchouc,  and 
reaches  from  tiie  aboulders  to  the  feet 
The  extremities  of  the  arms  have  the  form 
of  gloves,  in  order  to  give  free  action  to  the 
ftngCTv,  and  the  legs  are  terminated  by 
socks.  This  dress  opens  on  the  breast,  and 
is  arranged  inauch  a  manner  that  it  can  be 
closed  bermetically  enough  to  entirely 
exclude  water.  The  part  over  the  chest  is 
strengthened  on  the  inside  by  a  kind  of 
cuirass,  in  order  that  the  pressure  of  tbe 
water  may  not  prevent  free  respiration. 
The  helmet  is  of  a  roftnd  form,  and  large 
cnongh  to  admit  of  the  b^ad  moving  about 
in  every  way.  It  is  furnished  in  front  with 
three  round  glasses,  one  in  the  middle  oppo-* 
site  the  eyes,  and  the  others  on  the  sides.  To 
the  waist-belt  of  the  dress  are  adapted 
several  leaden  weights,  heavy  enough  to 
act  as  an  equilibrium  to  the  water.  The 
socks  are  composed  of  leaden  sandals,  fixed 
fo  the  legs  by  means  of  straps.  The  sys- 
tem is  completed  by  a  lantern,  which  bims 
u»der  water.  Three  times  during  the  ex- 
periment, which  was  attended  with  the 
most  complete  success,  M.  Grandchauip 
cftme  to  the  surfaea  bringing  with  him  stones 
from  201b.  to  90ih.  -weight,  without  requiring 
any  fresh  supply  of  air  beyond  that  at  first 
contained  in  the  box. 


THE  GOODWIN  S.\NDS'  REFUGE. 

Our  attention  has  recently  been  called  to 
the  project  for  forming  a  harbour  of  refuge 
and  breakwater,  on  a  recoil  principle,  pro- 
posed by  Mr.  Smith,  an  engineer,  wliiob. 
promises  to  be  sticcessfVilly  carried  into 
effect  at  a  eost  comparatively  small.  The 
models  of  tbe  recoiling  breakwater,  and  of 
the  lighthouse,  hare  been  exhibited  to  us 
during  the  week  at  the  office.  No.  2, 
Kiug*&-arms  Yard,  Moorgate»4street»  and 
th«iie  being  extxeiiwly  simple  in  point  of 


principle,  the  .ifbllowiog  doicripUen  will 
serve  to  convey  an  idea  of  the  nature  and 
extent  ef  the  contemplated  werk,  which  was 
fully  gone  into  some  time  ago  at  ene  of  the 
ordinary  uteetlngs  of  tlie  Society  of  Arte. 
The  breakwater  will  consist  ef  a  number -of 
independent  frames  or  -gratings,  tluroogli 
theseveral  parts  of  which  a  portion  of  the 
broken  waive  may  pasa,  eaeh  about  ^  ^eet 
long  and  lieuig  from  the  bed  e(  the  ae* 
about.  15  feet  above  kigb- water  mark.  Eaeh 
frame  will  be  secured  at  tke  base  by  «  auit- 
able  shackle  to  piie-lieads,  for  wbioii 
MilcheH's  screw-pile  is  peculiarly  adapted. 
This  eminently  simple  and  iageiueua  ith- 
strument  can  easily  bis  bored  iuto  aand  oc 
cbftlk,aiul,  having  an  expanded  plate  wkb  a 
cuttM)g-edge-  u{K>n  it,  fornia  witb  ease  Mid 
ceFtainty  a  fixetl  point  of  attacbmeiii  under 
water.  Tlie  frame  being  upright  iii  jho 
water  in  its  normal- position,  is  reftrained  in 
its  revolution  about  its  base  by  jotuled 
stays  and  holdfasts  secured  under  water  iaa 
similar  manner,  but  kept  out  ef  the  straight 
line  by  heavy  weights  suspended  at  the 
joiuta.  Thus,  npou  a  heavy  sea  alriking  a 
frame,  it  yields  to  tbe  impact,  and  the  con* 
cussion  expends  itself  in  straightenwg  tbe 
holdiiitit&  Immediately afterwatdaihe fcMue 
returns  to  its  original  position  by  the  action 
of  two  concurrent  forces — the  pressure  et 
the  wftiier  and  the  weighta  upon  the  siaya. 

The  limits  of  the.iA>oLion  of  the  framea 
in  the  heaviest  seas  are  well -known,  and 
may  be  alkiwed  for  with  certawty.  Aa  ti 
is  estimated  that  every  separate  wave  in  a 
gale  can  only  impel  even  a  free  drifting 
body  10  feet,  the  open  frame,  cannot  be 
driven  that  limited  distance;  and  at  10  feet 
the  strain  on  the  iron  braces  would  be  only 
*  one-twelfth  of  what  they  can  bear.  By  thia 
contrivance  smooth  water  will  be  produced 
on  the  other  side,  and  an  available  h.irbour 
formed  for  refuge  in  tl>e'  must  dreaded 
winds. 

Tbe  pecnliar  character  of  the  structure 
thus  produced  is  highly  adapted  to  the  re- 
quirements eft  t]»e  situation.  Anything  in 
the  uatnre  of  a  fixed  edifice  cannot  he 
attempted,  as  the  chalk  forma ikm  crops  one 
in  the  middle  of  the  straits,  and  a  depth  of 
about  100  feet  of  sand,  constantly  shifting 
its  position  witli  wind  and  tide,  rests  upon 
it.  ft  is  inteiidrd  to  ereet  tke  breakwater 
in  deep  water  in  front  of  the  sands,  begin- 
ning  the  work  near  the  South  Sand  Head, 
so  that  vessels  niay  reach  it  viUi  an  ample 
deptli  of  water  around ;  in  whicli  case  it 
would  become  a  safe  and  sheltered  anchor- 
age to  the  Chamiel  and  the  Gull  Stream  for 
ves&els  navigating  the  Downs.  Over  the 
line  of  framep,  which  is  to  be  2,000  feet  In  , 
length,  will  be  a  roadway  cupportod  on  iu. 
dependent  pilings  and  .a    feoviier,    wiik.  • 


PBOVISIONAI.  PB0TE0TI0M8. 


357 


lij^btbonscr  and  asylum    for  inarinerjr,  arc 
embrfie«<l  in  the  plan. 

The  principle  of  the  asylum  is  the  same 
M  that  0f  the  breakwater ;  the  yield,  even 
in  a  gale  of  wind,  will  be  almost  fmper- 
oeptibte.  There  is  no  other  way  of  erecting 
lighthouses  or  sbnilar  structures  in  deep 
water,  or  in  bad  and  sand  bottoms,  as  a 
sile  and  p^rmanenrt  striichire.  Light- ships 
have,  therefore,  been  employed  at  a  eon- 
ftideraUe  expense,  with  a  number  of  men  as 
a  erew,  snAoient  to  ittenage  them  when 
they  go  adrift  In  ease  of  aoeident,  there 
is  not  the  loss  of  the  Hght-ihip  and  crew 
alone,' but  possibly  of  vessels  in  the  same 
gale,  misled  by  not  seeing  their  aoeus- 
tonied  faeacom,  sn<l  often  in  haey  weirther 
from  naissing  their  lights,  as  nothing  but  a 
Hghihottse  will  admit  of  the  requisite  sise, 
height,  and  power.  -  This  asylum  presents 
the  greatest  strength  of  wrought  iron  in  the 
direction  of  the  strain  ;  that  is,  the  line  of 
tension  and  the  minimum  of  surface  resist- 
anee  to  the  wind,  draft,  and  blow  of  the 
wate. 

This  great  undertaking  is  to  be  carried 
oot  at  the  estimated  cost  of  100,000/.  It 
has  met  whh  the  approbation  of  many  well, 
known  men  in  the  mercantile  community, 
and  has  been  placed  upon  the  fbotrag  at 
once  of  a  humane  and  economical  measure ; 
a  mode  of  proceeding  sufficiently  justifiable 
by  the  melancholy  consideration,  that  it  is 
worded  by  Lloyd's,  that  within  eighteen 
months,  500  liyes  and  500,000^.  worth  of 
pr^erty  have  been  lost  between  the  Isle 
of  Wight  and  the  Thames,  a  greater  portion 
at  the  Goodwin  Sands  than  in  any  other 
locality. 


PROVISIONAL  PROTECTIONS. 

Ikrtid  Nwember  23,  1852. 

823.  Augusta  Edouard  Loradoux  BeUford.  Im- 
proretnenti  tai  drying-fumaeei.  A  eommunicar- 
tioa. 

Dated  March  8, 1858. 

SM.  Baanel  Coailflb  llsur.  Improveuents  in 
naebiaery  used  in  waahinf  woo]. 

Dated  March  12,  1853. 

9i5.  Vrtcholas  Augusta  Engine  and  Leojtold 
If ooren .  Certain  impiuvementf  fai  the  treatment 
of  «oni  and  other  giataM,  and  mere  especially  in 
all  tbstconoenaa  vashing,  drying,  grlndingi  curing, 
and  preserving  them. 

Dated  March  16,  18^8. 

9Mf.  Edward  Nickels.  Improvements  In  pre- 
paring Ittbrloating  SMtters.    A  coauaunieatien. 

Dated  March  22, 1853. 

698.  Samuel  McCormick.  Improvements  in 
mannfiMsturina  screws,  IwUs,  spikes,  and  rivets, 
ami  ether  rinsQar  aitlelcs,  uid  in  the  machinery  or 
appacatns  used  for  such.  maauActnre,  pars  of 


wMota  machinery  are  appHeablo  for  foimlnir  tcMw 
Uireails,  mouldings,  «ad  oiaameota  on  nietal.   ^ 

D(aed  March  2S,  1853. 

740.  Qeorge  Edward  Derin;,  Improvements  in 
preserving,  or  preventing  decomposition  in  vege- 
table and  animal  substancea  and  matters. 

DaUd  Mitrch  20,  185^. 

747.  lisnry  Lee  Coilett.  Improvementa  in  rail- 
way vagon«. 

Dated  April  5, 1853. 

815.  gmith  Flanders.  Certain  imprev«meats  ia 
the  constructioA  of  ploughs. 

817.  William  Piddlng.  Improvements  in  the 
maaaftictare  of  wof<en,  •  teMlle,  er  other  IMnfee, 
and  in  the  maohinerg  ■  er  apparalnt  conaccfad 
therewith. 

819.  Thomas  Carr.  Improvements  in  nails  and 
other  fastenings,  and  in  the  madifnery  or  appara- 
tua  emiAoyed  in  tiw  maaufootuxe  thereof. 

821.  William  Pidding.  Improvements  in  the 
preparation  or  treatment  of  twine  or  other  threads, 
or  enttings  of  paper  or  other  waste  for  the  produc- 
tion of  uaeful  and  omameatai  articles. 

Dattd  April  6,  1^53. 

828.  Piederiek  Alhert  Getty.  ImprDvemento  ia 
printing  or  prodiiciog  colours  on  textile  fabrics. 

825.  Henry  Leachman.  Improvements  in  the 
auuittCactnre  of  iron.    A  oommunicaMoa. 

827.  William  Radford.  Imprevemeats  In  Ike 
construction  of  metallic  beams  or  bracings  aad 
metallic  sheets  or  plates,  applicable  to  the  building 
of  ships  and  other  structures  where  lightness  and 
strength  an  mpiired. 

829.  William  Johnsen.  Impeovemeala  in  tlie 
manufacture  of  saiaty  paper.    A  communication. 

Dated  ApHl  7 »  1^59. 

831.  John  Fry  Heather,  M.A.  A  pneum'ometer 
ft>r  determining  the  densities  or  specifle  gravities 
of  gaaea. 

833.  William  Morgan.  Impravenenit  ia  paper 
and  cardboard-cutting  machines. 

835.  Frederick  William  Mowbray.  Improve- 
ments in  apparatnaused  in  preparing  and  eombing 
wool  and  other  Abrous  aiatextaia. 

837.  Edward  Langdon  Bryan.  Improvements 
In  wnrming  and  ventilating  rooms  and  buildings. 

889.  Robert  Pattison  Clark.  Improvements  in 
maohinery  for  loading  aad  aaloadiug  ooiliera  aad 
other  ships  and  vesaels. 

841.  Leopold  Joseph  Green.  Improvements  in 
axletree-boxes. 

848.  William  FaHer.  Impiavaments  In  lee- 
pailB,  or  i^parataa  for  lefidgeradaff. 

Dated  AprH  8,  186S. 

844.  George  Frederick  Ooble.  Improvements  in 
safety-valves  for  steam  boilers  and  gas-chambers. 

844.  William  Moseley. '  A  new  method  of  rail- 
way tncdon,  to  be  called  a  pony  railway. 

817,  Geoiga  Hanmtarey.  An  lBipn>ved  self-act- 
ing safety-valve  for  locomotive,  marine,  and  other 
steaaa  boilen. 

848.  Alexander  Samuel  Braden.  Improvemeatt 
in  apparatus  for  roasting  colTee,  cocoa,  and  other 
vegetable  matters,  and  fbr  cooling  the  same  when 
ronatad* 

84«.  Jean  Joseph  Theodore  Pratviel.  An  im- 
proved machine  for  doubling,  twisting  and  reeling 
tlbrous  substances. 

830.  Patrick  Fraoeii  Flanagan.  Inprovementt 
in  themannftotaie  of  hats  ibr  yackttag  and  gene- 
ral  purMses. 

851.  Henry  Oliver  Robinson.  Ittiprovements  in. 
machinery  for  eruahing  sttgar-eanes. 

«62;  Qeorie  Heitoert.    laqprovemeati  ia  €oii>- 
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structlng  aod  mooring  light-vesselB,  buoys,  and 
other  simUar  floating  bodies.  .     ^    .      . 

86a.  Joahua  Farrar.  Improvementa  in  the  treat- 
ment of  flax,  line,  graeaes,  and  other  fibrous  sub- 

atancea.  ,         ^.         . 

854.  Stephen  Taylor.  Improved  machmery  for 
freaving  saamleas  gooda.    A  communication. 

Dated  April  9,  1853. 

855.  George  Frederic  Goble.  Improvements  in 
machinery  to  be  actuated  by  water  or  air. 

g57.  Herbert  Taylor.  Improvementa  in  omar 
menting  surfaces  or  fabrics  applicable  to  various 
useful  purposes,  such  aa  for  covers  of  furniture, 
imitatiun  tapestry,  carpets  or  hangings.  A  com- 
munication. 3       »   ,     .         T 

•58.  Adolphe  Maiius  Alexandre  Igleaia.  Im- 
provements in  producing  ornamental  glass  sur- 
faces. ,  .    . 

859.  William  Penn  Cresson.  Improvements  m 
lathes  and  parts  connected  therewith,  for  the  pur- 
pose of  reducing  and  smoothing  the  surfaces  of 
c«itain  metal  wares.    A  communicatioD. 

Dated  April  II,  n5d. 

860.  John  Boy  dell  Gibson.  Improvements  in 
saddlery  and  harness.  ^  ,  ^     „_.,       t 

881.  John  Puller  Boake  and  John  Reily.  Im- 
pMvamants  in  signal-posu  fee  railways,  and  appa- 
ratus connected  therewith. 

862.  Robert  Bostwick  Buggies  and  Lemuel 
WrlRht  Serrell.  Improvements  in  machinery  for 
beating  gold  and  other  laminse  of  metal. 

863.  Robert  Garrard  and  John  Garrard.  Im- 
provements in  bonnets. 

864.  William  Urquhart.  Improvements  in  the 
manufacture  of  printers'  type  and  other  articles 
used  in  letter-press  printing. 

865.  William  Russell  Palmer.  Improvements 
in  the  construction  and  arrangement  of  machines 
for  the  application  of  horse  power,  which  he  de- 
signates as  "  Palmer's  improved  horse  power." 

866.  William  Russell  Palmer.  Improvements 
in  machines  for  threshinjr  seeds  and  grains,  and 
for  cleaning  them  from  the  straw  and  chaff  after 
they  are  threshed,  which  he  designates  as  "  Pal- 
mer's American  seed  and  grain-thresher  and  win- 
nower." 

867.  Hugh  Donald.  Improvements  in  machi- 
nery for  cutting  and  uniting  metals. 

868.  WUUam  Muir  Campbell.  Improvements 
in  earthenware  kilns. 

869.  Donald  Nieoll.  Improvements  In  garments, 
and  in  sewing  or  uniting  the  seams  of  the  same. 

Dated  April  12,  1853. 

870.  Samuel  Russell  and  Robert  Murray  Mc 
Turk.  Improvementa  in  metallic  handles  for 
table  cutlery,  daggers,  and  such  like  instruments. 

871.  Henry  Blake.  Improvemests  in  railway 
wheels. 

872.  Richard  Archibald  Brooman.  Improve- 
ments in  grinding  and  piilverizing  gums,  gum 
resins,  and  other  druga  and  articles  of  a  similar 
character.    A  communication. 

873.  Alexander  Turiff.  Improvementa  in  the 
prevention  of  accidents  on  railways. 

874.  Henry  William  Herman.  Improvements 
in  steam  engines. 

876.  James  Taylor,  Isaac  Brown,  and  John 
Brown.  Improvements  in  the  manufacture  or 
production  of  charred  peat. 

876.  Auguste  Mondollot.  Improvements  in  Ail- 
ing vessels  with  afirated  waters,  and  the  apparatua 
employed  therein.    A  communication. 

877.  Downes  Edwards.  Improvements  in  signal 
apparatus  for  railways. 

878.  Thomas  Greenwood.  Improvements  in 
evaporating  saccharine  fluids. 

879.  Richard  OrevUle  Figot.  Improvementa  in 
caltraps  for  military  purposes. 


880.  Fransols  Felix  Verdi*.  Cerlaln  improve- 
ments In  welding  caat  steel  with  iron,  steel,  caat 
iron,  and  other  metals. 

881.  Robert  John  Kayc  and  John  Ormrod  Open- 
shaw.  Improvements  in  obtaining  motive  power 
by  electro-magnetism.  . 

882.  Eliaa  Cunnlngton.  Improvements  m  the 
decoration  of  furniture  panels  and  other  surfacea. 

883.  John  Smith.  An  improved  mode  of  aua- 
pending  carriage  bodiea. 

884.  Alfred  Vincent  Newton.  ImprovcmenU  in 
steam  boilers,  and  in  the  mode  of  supplying  the 
same  with  water.    A  communication. 

Dated  ApHl  IS,  1853. 

886.  Nathaniel  Clay  tonand  Joseph  Bhuttleworth. 
An  improvement  in  portable  and  locomotive  ateam 
engines. 

8S8.  William  Pearce.  Improvements  m  the 
construction  of  locomotive  engines,  parte  «rf  whiefa 
improvements  are  applicable  to  other  enginee.  A 
communication.  . 

890.  James  Noble.  Improvements  m  preparing 
cotton  and  other  fibres. 

892.  Francis  Burden.  Improvementa  in  treatuig 
rovings  for  spinning. 

894.  James  Noble.  Improvements  in  prejpaiing 
cotton  and  other  fibres. 


'        NOTICES   OF  INTENTION  TO 

PROCEED. 
(From  ths  "  LmuUm  Gazette,"  Apnl  2ind, 

1853.) 

769.  Fransois  Valine.  Improvementa  tn  pre- 
paring, spinning,  and  doubling  flax,  cotton,  wool, 
silk,  and  other  fibrous  materials. 

807.  Charles  Goty.  Improvementa  in  pvmpa  fto 
raising  and  forcing  liquids. 

912.  William  Jefls.  Improvements  in  manufac- 
turing letters,  figures,  ana  ornamental  work,  and 
in  the  mode  of  attaehing  the  same  to  wood,  atone, 
iron,  and  certain  other  matwials. 

{From  the  '*  London  Oazette,"  Apnl  26tt, 

1853.) 

813.  John  Weems.  Improvements  in  Qbt«ininf 
motive  power. 

823.  Auguste  Edouard  Loradoux  Bellford.  Im- 
provements in  drying-furnaces.  A  communica- 
tion. .    . . 

836.  William  Oldham.  An  improved  dibble- 
drill. 

837.  Augustus  Turk  Forder.  Improvements  in 
fenders  for  railway  carriages. 

885.  George  Augustus  Huddart.     Certain  Im- 

{^rovements  in  tools  for  cutting  or  abrading  netal- 
ic  and  other  surfkces. 

888.  George  Augustus  Huddart.  Improvementa 
in  facilitating  combustion  in  steam-boiler  f^- 
naces. 

889.  George  Augustus  Huddart.  An  Improved 
manufacture  of  artificial  flies. 

905.  Matthew  Samuel  Kendriok.  Improvementa 
in  grates  and  fire- places. 

925.  George  Augustus  Huddart.  Improvementa 
in  the  construction  of  boilers  and  fUmaces  tor 
generating  steam. 

930.  John  Dable.  An  improvement  in  roUtAf 
metals. 

793.  Ebenezer  Poulson.  An  improved  meehn- 
nical  purchase  applicable  to  working  shipt*  and 
other  pumps,  and  to  similar  purposes. 

957.  John  Rowbotham.  Improvements  in  time- 
keepers and  apparatus  connected  thetewitb,  for 
ascertaining  the  attendance  on  duty  of  watchmen 
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and  other  persons  having  charge  of  property.    A 
commnnication. 

1008.  William  Baddeley.  Isiproveraents  in  the 
manufacture  of  metal  pipes.    A  communication. 

1021.  Julien  Boilesve.  An  improved  desiccat- 
ing apparatus.    A  communication. 

1052.  William  Irlam.  Improvements  in  rail- 
ways. 

1065.  John  Mason.  Improvements  in  the  pro- 
cesses of  bleaching  and  dyeing  textile  materials 
and  fabrics. 

1089.  Frederick  Joseph  Bramwell.  Improve- 
ments in  steam  engines. 

208.  William  Galloway  and  John  Galloway.  Im- 
provements in  steam  engines  and  boilers. 

402.  Benjamin  Cook.  Improvementi  in  appa- 
ratus for  lighting  fires. 

467.  William  JohuBon.  Improvements  in  the 
treatment  or  manufacture  of  caoutchouc.  A  oom- 
raunieation. 

648.  William  Bandilands.  An  improved  hopper 
for  a  pianoforte. 

650.  Henry  McEvoy.  An  improvement  in 
covered  buttons. 

563.  William  fiarrington.  Improvements  in 
life- boats. 

fi84.  Samuel  Cnnliffe  Lister.  Improvements  in 
machinery  used  in  vrashing  wool. 

5S9.  Thomas  Glover.  A  certain  improvement 
in  the  construction  or  buttons,  and  In  the  mode  of 
applying  the  same  to  gloves  and  other  articles  of 
dress. 

600.  TheophiluB  John  Naih.  Improvement*  in 
churns. 

656.  Edward  Nickels.  Improvements  in  pre- 
paring lubricating  matters. 

690.  Thomas  Sykes.  Improvements  in  the  treat- 
ment of  soapy  and  greasy  waters.  A  communica- 
tion. 

698.  Samuel  McCorraick.  Improvements  in 
manufacturing  screws,  bolts,  spikes,  and  rivets, 
and  other  similar  articles,  and  in  the  machinery 
or  apparatus  used  for  such  manufacture,  parts  of 
which  machinery  are  applicable  for  forming  screw- 
threads,  mouldings,  and  ornaments  on  metal. 

720.  George  Isaac  Jackson  and  Henry  David 
Jaeksop.    Improvements  in  fasteners  for  buttons, 
740.  George  Edward  Dering.    Improvements  in 
preserving  or  preventing  decomposition  in  vegeta- 
ble and  animal  substances  and  matters. 

765.  John  Carter  Ramsden.  Improvements  in 
looms  for  weaving. 

773.  George  Hanaon  and  David  Chadwick.  Im- 
provements in  apparatus  for  measuring  ga3,  water, 
and  other  fluid?,  which  improvements  are  also 
applicable  for  obtaining  motive  power. 

796.  William  Edward  Newton.  Improvements 
in  producing  plates  or  surfaces  which  may  be  used 
asprinting  or  embossing  surfaces,  or  as  door-plates, 
dial,  or  number-plates,  or  otlier  plates  or  surfaces 
bearing  inscriptions  or  devices  of  varions  kindiS. 
A  communication. 

798.  Robert  William  Slevier  and  James  Crosby. 
Improvements  applicable  to  looms  for  the  manu- 
facture of  textile  fabrics. 

801.  William  Walker.  Improvements  in  drying 
matt. 

823.  Frederick  Albert  Gatty.  Improvements  in 
printing  or  producing  colours  on  textile  fabrics. 

824.  James  Jerram  Pratt.  Certain  improvements 
In  stockings. 

834.  .John  Grist.  Improvements  in  machinery 
for  the  manufacture  of  casks,  barrels,  and  other 
similar  vessels. 

835.  Frederick  William  Mowbray,  Improve- 
ments in  apparatus  used  In  preparing  and  combing 
wool,  and  other  fibrous  materials. 

837.  Edward  Langdon  Bryan.  Improvements 
in  warming  and  ventilating  rooms  and  buildings. 

838.  Colin  Mather.  Improvements  in  power- 
looms. 

839.  Robert  Fattison  Clark.  Improvements  in 
machinery  for  loadins  and  unloading  colliers  and 
other  ships  and  vessels. 


848.  Alexander  Samuel  Braden.  Improvements 
in  apparatus  for  roasting  coffee,  cocoa,  and  other 
vegetable  matters,  and  for  cooling  the  .same  when 
roasted. 

851.  Henry  Oliver  Robinson.  Improvements  in 
machinery  for  crushing  sugar-canes. 

852.  George  Herbert.  Improvements  in  con- 
structing and  mobring  light  vessels,  buoys  and 
other  similar  floating  bodies. 

859.  Williain  Penn  Cresson.  Improvements  in 
latlies,  and  parts  eonneoted  therewith  for  the  pur- 
pose of  reducing  and  smoothing  the  surfacea  of  ear- 
tain  metal  wares.    A  communication. 

878.  Thomas  Greenwood.  Improvements  in 
evaporating  saccharine  fluids. 

886.  Nathaniel  Clayton  and  Joseph  Shuttieworth. 
An  improvement  In  portable  and  locomotive  steam 
engines. 

923.  Joseph  Dunning.  An  improvement  in  the 
construction  of  coke-ovens. 

Opposition  caa  be  entered  to  the  granting 
of  a  Patent  to  any  of  the  parties  in  the 
above  List,  who  have  given  notice  of  their 
intention  to  proceed,  within  twenty -one 
days  frotn  the  date  of  the  Gazette  in  which 
the  notice  appears,  by  leaving  at  the  Com- 
missioners'-office  partioulara  in  writing  of 
the  objection  to  the  application. 


PATENTS  APPLIED  FOR  WITH  COMPLETE 
SPECIFICATION. 

898.  Moses  Robinsoo.    Certain  improved  meaos 
for  preventing  accidents  on  railways.    April  14. 

923.  Joseph  Dunning.    An  Imj^rovement  in  the 
construction  of  coke  ovens.    Apnl  16. 

929.  WiUiam  Walker  Stephens.     The  applica- 
tion of  retorts  in  gas-ovens  or  other  ovens,  and  of 
gas-ovens  or  other  ovens  which  are  constructed  as 
retorts,  to  the  process  of  improving  iron,  and  con- 
verting iron  into  steel.    April  18. 
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320. 
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Juliana  Martin. 
William  Macbay. 

Sealed  April  23,  1853. 

• 

Julian  Bernard. 

Richard  Archibald  Brooman. 

Henry  Spencer  and  £dniund  Taylor. 

Francis  Montgomery  Jennings. 

John  Symonds  and  George  Monchet. 

John  Sheringhara. 

James  Bell. 

■ 
• 

John  Perkins. 

John  Whitehouse   the  elder,   and 

John  "Whitehouse  the  younger. 
John  Bethel. 
Edward  Duke  Moore. 
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588. 
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520. 

524. 

1852 
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1075. 
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135. 
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357. 
453. 
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459. 
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Samuel  Colt. 
Samuel  Colt; 

Sealed  April  26,  1853. 

Claude  Mam^e  Auguatme  Marioo. 
Charles  Rowley. 

Sealed  April  27,  1853. 

• 

William  Petrie. 
Thomas  Charles  Medwln. 
Charles  Barlow. 

Charles  William  Lancaster. 

Celestin  Malo. 

Peter  Rothwell  Jackson. 

Richard  M^untford  Dede)'. 

Thomaa  Symes  Prideaux. 

-William  Ball. 

John  Richard  Cochrane. 

Reuben  Plant. 

Robert  Milligan. 

Thomas  de  la  Rue. 
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477.  William  Symington. 

493,  Charles  Tetley. 

494.  Charles  Tetley. 
501.  Edward  Hammond  Bentall. 
50^..  Siam^el  Cunliff  Lister. 
507.  Thornton  Littlewood  and  Charles 

Littlewood. 
512.  William  RoweU. 
515.  Robert  Lewin  Bolton. 
517.  Charles  Heniy  UaU. 
523.  Lewis  Jennings. 
535.  Samuel  Colt 
537.  Samuel  Colt 
546.  George  Elliott 
552.  James  Boydell. 

585.  John  Wright 

586.  Alexander  Samuelson. 

587.  Frederic  William  Emerson. 

The  above  Patents  all  bear  date  as  of  the 
day  on  which  Provisional  Protection  was 
granted  for  the  several  inventions  men- 
tioned therein. 
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SLADE'8  PATENT  SAFETY  HOIST. 

Thc  inTention  to  whieh  thi  accompaBying  figures  refet,  ha«  for  its  object  the  elevation 

or  lowering  of  heavy  weigl^ta  through  considerable  spaces,  with  perfect  safety  to  the  indi. 

Tiduals  who  may  be  ascending  or  descending  with  them,  or  to  those  who  may  be  under. 

neath,  in  case  of  any  accident  happening  to  th«  rope  or  ehaia  employed  for  the  purpose. 

Being  also  applicable  to  numerous  cases  occurring  in  practice,  where  eoMiomy  of  manual 

labour  and  of  time  are  desirable,  such  as  in  the  **  teagles,*'  or   "  hoists  "  of  factories,  the 

transference  of  men  and  building  materials  between  the  several  stages  of  soafiblding  during 

the  construction  of  large  edifices,  and  a  variety  of  mining  and  other  purposes  embraeing 

similar  objects,  it  promises  a  very  extensive  and  useful  reform  in  the  means  hitherto 

employed  for  these  several  purposes.    The  advantages  which  would  attend  its  use  in  the 

case  of  extensive  building  operations,  cannot  fail  of  being  recognised  as  highly  valuable, 

and  of  a  nature  to  ensure  its  iutroduction  on  a  large  scale.  They  have  formed  the  subject 
of  a  minute  inquiry  by  practical  men,  and  in  alluding  to  this  particular  application  of  the 
machine,  we  shall  exhibit  the  results  of  the  comparison,  made  on  competent  authority, 
between  the  existing  system  of  practice,  and  that  which  would  take  place  in  conjunction 
with  Mr.  Slade's  contrivance.  As  will  be  readily  acknowledged  from  a  consideration  of 
the  simplicity  and  absolute  efficiency  of  it  under  any  cirourastances,  the  points  stated 
above  are  its  general  and  leading  characteristics,  aa  regards  mechanical  advantage,  and  a 
philosophical  application  of  labouring  force.  Practical  men  concerned  in  occupations 
where  very  heavy  weights  are  required  to  be  raised  or  lowered  constantly,  at  or  near  the 
aame  spot,  will  as  readily  perceive  that  the  employment  of  it  places  within  their  reach  an 
economical  re-organixatlon  of  their  establishments,  which  they  may  easily  effect,  at  the 
same  time  that  risk  from  damage  to  goods,  or  loss  of  life  and  limb,  will  be  entirely  eut  ofiT. 

That  accidents  occur  uuder  circumstances  when  they  are  not  to  be  expected,  is  unhap- 
pHy  a  circumstance  within  the  cognizance  of  most  people }  and  there  is  reason  to  believe 
that  if  their  occurrence  were  not  frequently  concealed,  their  number  would  prove  to 
be  far  greater  than  is  supposed.  Those,  however,  which  do  meet  the  eye  and  the  ear,  are 
ntunerous  enough,  and  shocking  enough,  to  justify,  on  the  ground  of  humanity, — setting 
aside  all  considerations  of  pecuniary  advantage  which  might  arise  fr(Hn  superior  economy, 
— the  attempt  to  cut  them  off  entirely.  By  Mr.  Slade's  arrangement,  there  can  be  no 
question  that  this  important  object  will  be  completely  and  satisfactorily  aooompllahed. 
For  many  years  past  his  attention  has  been  directed  to  this  subject,  and  he  ia  the  author 
of  another  curious  lifting  arrangement,  known  in  Cornwall  as  the  *'man-engfine,"  which  is 
used  for  raising  and  lowering  men  in  the  shafts  of  mines.  This  machine  consists  in  giving 
an  alternating  motion  to  a  strong  lever,  from  the  ends  of  which  hang  framea  moving 
vertically  in  guides.  Stages  are  fixed  at  intervals  on  these,  which  meet  in  the  centre  of 
the  shaft,  and  by  stepping  from  one  stage  on  one  framing  to  another  stage  on  the  other 
framing,  when  the  motion  of  the  lever  has  brought  them  to  a  level,  the  men  are  ultimately 
raised  to  the  top  of  the  shaft,  or  lowered.  Though  more  safe  than  a  mere  tub,  or  wagon 
suspended  by  a  rope,  this  arrangement  does  not  effect  the  same  ol^ecto  of  perfect  aafiety, 
economy  of  power  and  of  time,  as  this  does,  nor  is  it  so  simple  and  inespensivOb  The 
general  nature  of  the  patent  hoist  may  be  described  as  consisting  in  such  an  arrange- 
ment of  parts,  that  the  weight,  say  of  the  men  descending  on  one  stage,  or  other  contrivance 
used  as  the  hoisting  vehicle,  may,  by  that  stage  being  attached  to  one  end  of  the  hoisting- 
rope,  act  as  a  counterbalance  to  the  weight  suspended  to,  and  raised  by  the  other  end. 

Fig.  1  shows  a  side  view,  and  fig.  2  an  edge  view  of  the  apparatus,  constructed  accord- 
ing to  the  patent,  and  intended  for  raising  or  lowering  persons  or  weights ;  a  form  of 
the  arrangement  suiteble  for  the  shafts  of  mines,  or  the  hoisting  apparatus  of  mills,  or 
other  places,  a  a  are  the  stages  or  vehicles  for  receiving  the  persons  or  weighte  to  be 
raised  or  lowered.  These  stages,  it  will  be  seen,  are  suspended  by  each  end  of  the  rope,  6, 
which  passes  round  the  drum  or  pulley,  c,  fixed  on  the  axis,  e.  The  necessary  alternating 
rotary  motion  may  be  given  to  this  axis,  e,  for  raising  and  lowering  the  stages  by  a  steam- 
engine,  or  other  suitable  power.  The  stages,  a,  have  each  a  door,  a^j  and  are  guided  in 
their  ascending  and  descending  motion  by  projecting  pieces,  a',  attached  to  them,  and 
partially  embracing  the  upright  parte  of  the  framing,  jf,  gg  $X6  levers  turning  upon  a 
fulcrum  at  A,  and  firmly  fixed  to  the  stages,  a.  The  longer  arms  of  these  levers  receive  a 
tendency  to  be  drawn  forcibly  downwards  by  the  action  of  the  rods,  i  i,  connecthig  them 
with  the  springs,  j.  In  consequence  of  this  arrangement,  the  springs  are  kept  in  a  state 
of  normal  tension  by  the  action  of  the  weif^ht  of  the  stage  and  its  load ;  and  should  the 
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rope  break,  its  restntining  power  being  suddenly  rexno?ed,  the  springs  act  at  a  considerable 
meohanical  advantage  on  the  longer  arms  of  the  levers,  white  the  shorter  ones  will  be 
foreed  against  the  uprights^  //)  with  a  foroe  proportioned  to  the  strength  of  the  springs,  j. 
The  el^et  of  the  springs  nu^  be  varied.  The  rods,  I,  extend  upwards,  and  by  means  of 
ropee  or  ehoinSj  i,  are  attaehed  to  the  supporting  ehaio,  b,  and  when  so  attached,  the 
weight  of  the  stagesi  a,  is  snfllcient  \h  overcome  the  pressure  of  the  springs,  j,  and  the 
MagM  aioend  or  desoelid  wHhotit  any  pressure  being  exerted  by  the  snorter  ends  of  the 
levers,  gg.  ThuS)  in  the  event  of  a  fracture  of  the  ohain  or  rope  breaking,  the  shorter 
arms  of  a  Itover  aot  as  breaks  to  retard  the  downward  progress  of  the  mass.  /  is  a  break, 
and  m  a  rope  attached  thereto  to  cheek  the  motion  of  the  axis,  t ,  when  required. 

In  the  drawing,  the  stage.  A,  Is  shown  with  its  levers,  g,  free  of  the  framing,  /,  and  the 
stage,  B,  t<  shown  with  its  levers,  g,  as  would  be  the  ease  wh^  that  end  of  the  rope  or 
ohain,  o,  to  whieh  the  stage,  B,  was  attached,  is  broken. 

The  application  of  this  apparatus  to  factories  and  warehouses,  the  great  economy  of  time 
and  of  ]abo\ir  which  it  would  prolnOte,  and  the  facilities  it  would  almost  everywhere  afford 
for  introdoeing  an  hnproved  system  of  working  in  the  subsidiary  details  of  those  large 
efttabllkhments,  are  obvious  enough  !n  many  partiouiars,  while  it  must  be  left  for  actual 
praotioe  to  develto  its  general  advantage. 

In  the  eaae  off  tne  oonstruetion  of  buildings,  we  have  a  numerical  estimate  of  its  advan- 
tages,  as  fttrnished  froAi  aetual  Observation  in  the  best  examples  of  the  present  system,  and 
the  eomparison  mO^  on  very  mbdest  assnfnptions  with  regard  to  itselll  How,  in  practice 
it  Is  ibttnd  that  for  the  first  stage  of  seatfblding  1  labourer  is  supplied  for  f^ery  briok. 
layer,  and  that  On  the  ftfth  stage  %  labourers  are  appointed  to  every  6  bricklaysrs.  Sup- 
wosing  a  labourer  to  work  for  10  hours  ptr  day,  and  that  he  carries  to  the  first  scailbld 
12  hods  ner  hour,  each  hod  containing  18  bricks,  his  day**  work  would  amount  to 
2,160  brieks  raised  to  the  first  stage.  Now,  in  a  system  of  labour  conducted  on  Mr. 
Slade'i  plari,  and  with  his  affparotus,  in  which  the  men  would  go  up  and  down  with  a 
eertain  number  of  brinks,  each  man  would  be  at  rest  for  1  minute  in  the  6,  an  advantage 
Which  fnust  be  estirfiat^d  on  the  supposition  that  he  would  raise  on  an  average  8,020  mote, 
making  a  mah's  day's  Work  for  the  first  scaffolding  equal  to  5,180.  For  the  second  scaf- 
foldirig  4rt  miist  allow  only  8  hods  per  hour,  which  gives  1,440  bricks;  and  aUowing  the 
fame  re^l  to  each  man,  on  Mr.  Slade's  system,  he  will  raise  2,940  more,  making  his  day's 
work  amount  to  4,880  for  the  second  seaflbld.  For  the  third  soallblding  we  must  allow 
%  hods,  or  1,080  b'rfbks ;  and  With  the  tome  rest,  under  Slade'i  system,  for  each  man,  he 
trill  raise  9,800  briekf,  making  his  day's  work  3,940.  For  the  fourth  scaffolding,  we  must 
assume  that  a  man  will  raise  0^  bricks ;  and  adding  2,780  for  the  rest  of  Mr.  Slade's  man,  the 
day's  Work  for  the  fourth  scafiblding  is  3,760.  In  the  fifth  stage  of  «caflblding  the  labourer 
must  be  assumed  to  raise  892  bVieks  per  day;  and  we  must  add  2,700  for  the  rest  allowed 
to  Slade's  tfnan,  whieh  mak^a  the  day's  work  for  the  fifth  scafibld  equal  to  8,582.  Finally, 
allowing  800  as  a  man's  day's  work  for  the  sixth  scaffolding,  and  adding  2,020  for  Slade's 
labourer,  the  total  for  the  man's  day's  wOrk  to  the  sixth  seaflbld  Would  be  3,420. 

W6  have,  therefbre,  the  following  Tabular  comparilbn  of  the  mufiber  of  bricks  which 
eon  be  raised  by  one  man  In  one  day,  to  each  respective  stagre  of  scaffolding,  from  the  first 
to  the  sixth  rndusive,  upOn  the  present  system,  and  that  which  would  be  introduced  in 
p#«etfee  with  Slade's  patent  hoist ;  and  these  numbers,  we  are  assured,  leave  a  very  large 
margin  in  Mr.  Slade's  favour ; 

tinder  the  present  system.  Under  Mr.  Slade's. 

Ist  stage  2,160 5,180 

2nd    „  1,|40 ;     ..  4,880 

3rd     „  1,080 ..  3,040 

4th     „  980 3,760 

5lh     „  882 3,582 

Ofh     „  800 3,420 


7,342  24,262 


Deducting  20  per  cent,  from  the  latter  estimate,  the  comparison  comes  out  in  the  pro- 
portion of  7,342  to  19,410  in  favour  ot  Mr.  Slade's  arrangement,  or  about  8  to  1.  We  feel 
assured  that  this,  in  ooi^unction  with  the  numerous  other  advantages  which  would  be 
incidental  to  it  in  practice,  will  ensure  for  it  a  welcome  reception  ;  and  in  that  opinion  we 
have  thought  it  our  du^  to  point  out  its  great  capabilities. 
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THE  CAIONO  ENdlHX. 


THE  CALORIC  ENGINE. 

The  following  observations  on  the  opera- 
tion  of  Ericsson's  calorie  engine  are  from 
the  pen  of  a  practical  man,  and  are  worthy 
of  consideration. 

To  the  Editor  (fthe  MecJumies*  Magazin$. 

SiA, — Much  expectation  having  latterly 
been  aroused  by  the  numerous  writings  and 
lectures  touching  the  Ericsson  caloric  en- 
gine, I  beg  to  be  permitted  to  address  a 
f^w  remarks  to  you  upon  the  subject  I 
take  this  liberty  from  the  circumstance  of 
my  having,  upwards  of  twenty  years  since, 
turned  my  thoughts  to  the  heating  of  a\r,  in 
the  view,  principally,  df  obtaining  a  power 
where  less  fuel  should  be  requisite  than  is 
the  case  to  get  a  like  power  by  the  steam 
engine ;  and  at  which  time  also  I  pointed 
out  theories  and  gave  explanations  which, 
to  my  mind,  it  is  evident  Captain  Ericsson 
does  not  conceive. 

The  Ericsson  caloric  engine  may  thus  be 
desoribed: — There  are  one  oi  two  ovens, 
above  which  are  one  or  two  vessels  contain- 
ing atmospheric  air,  and  to  which  a  portion 
of  the  heat  generated  in  the  ovens  is  im- 
parted ;  or,  at  least,  as  much  of  the  heat  as 
Captain  Ericsson  believes  can  be  imparted 
or  transferred.  This  expands  the  air,  and 
leaves  a  power  disposable  to  do  work,  which 
power  the  Captain  supposes  to  be  obtained 
simply  by  its  expansion.  He  is  wronff  in 
this,  as  will  be  shown  in  explaining  how 
he  xeally  gets  his  power ;  which  explanation 
oi^ht  to  lead  him  to  a  calculation  indicat- 
iAg  very  nearly  the  result  he  would  have 
irom  a  well-arranged  apparatus.  He  would 
then. not  be  left  at  one  time  to  conjecture 
that  he  would  save  half  the  fuel  of  the 
ateam  engine,  and  at  other  times  that  his 
furnaces  icould  be  fed  with  frxjm  a  third  to 
a  twelAh  part  of  the  fuel  that  James  Watt's 
engines  consume. 

About  his  cylinders,  pistons,  valves, 
beams,  &c.,  there  is  nothing  worthy  of 
being  named  as  different,  or,  at  least,  supe- 
rior to  what  has  been  in  use  previously.  As 
yet,  therefore,  we  have  no  novelty ;  but  we 
come  to  one  in  getting  to  his  regenerator, 
which  he  believes  must  collect  for  him 
nearly  all  the  heat  of  the  expanded  air 
which  shall  have  done  work.  From  what  I 
have  observed  of  the  Captain,  any  idea  he 
might  form  could  not  astonish  me ;  but  I 
certainly  do  feel  it  surprising  that  so  many 
learned  men  should  have  occupied  them- 
selves  with  discussion  upon  such  a  subject, 
and  not  have  found  untruths  in  the  caloric 
engine,  or  in  itsprinciples  ;  although  these 
are  th«  least  dimcult  to  perceive,  if  we  only 
look  fully  to  the  subject 

My  opinion  is,  that  the  caloric  engine  is 


not,  in  any  degree,  better  than  othfert 
which  have  been  proposed ;  and  has  eer. 
taittly  not  the  merit,  in  any  one  respect,  of 
Sir  George  Cayley's  engine.  It  is  entixelx 
dependent  upon  its  regenerator  f>r  any  ex*' 
traordinary  results,  and  consequently,  if 
the  principle  upon  which  this  is  constructed 
prove  to  be  erroneous,  what  beeonies  of  its 
pretensions?  If  to  apply  heat  lo  air  be 
more  advantageous  than  its  application  to 
fluids,  then  it  is  easy  to  show  that  the 
Captain  has  not,  by  far,  fallen  on  the  best 
way  of  managing  the  operation. 

We  have  already  spoken  of  the  workin^^ 
cylinder ;  and  before  proceeding  to  the  naaut 
point,  I  may  farther  say  that,  by  the  rege- 
nerator, there  would  be,  if  the  Capta&'a 
theory  were  correct,  a  higher  temperature 
than  he  has  reported,  if  he  had  eveti  too 
more  available  pressure  at  the  commenee- 
nient  of  the  stroke,  as  he  claims,  than 
12  lbs.  on  the  inch.  Thus'  he  would  soon 
have  difficulty  wilih  his  working  piston; 
and  he  does  not  know  how  to  help  himsdf 
with  high  temperature.  From  the  working 
cylinder,  the  air  is  passed  to  the  regene- 
rator,  where,  by  a  rapid  movement  through 
a  number  of  metal  gauzes,  it  is  said,  almoet 
the  whole  heat  of  the  air  is  transf^red,  and 
it  is  then  passed  into  the  atmosphere.  Now 
here  there  must  be  some  error.  How  ean 
a  large  quantity  of  heat  be  transfenred  so 
rapidly  to  the  small  mass  of  metal  consti- 
tuting the  ffauzes  ?  and  what  becomes  of  the 
principle  that  heat  seeks  an  equable  difiU- 
sion  t  Will  the  Captain  say,  or  show,  that 
the  air  he  ejects  has  been  nearly  cooled 
down  to  the  atmospheric  temperature,  while 
he  has  the  gauze  of  a  temperature  of  some 
hundred  degrees  ? 

This,  aU]H)ugh  I  notice  it,  does  not,  how- 
ever,  constitute  the  Captain's  great  error. 
He  would.  Indeed,  effect  much  If  he  saved 
anything  like  the  proportion  of  heat  he 
assures  us  of,  even  by  his  own  imperfeet 
notion  of  a  caloric  engine:  but  I  do  not 
hesitate  to  say  that  he  is  wrong  on  the 
point ;  nor  do  I,  to  point  out  that  any  hent 
he  supposes  he  oolleets  by  his  regenenmlor 
is  an  absolute  loss  to  him«  He  has,  in  tl^ts, 
an  expensive  part  Of  his  apparatus  whieh  is 
useless,  while  a  very  oonsiderable  power  is 
expended  to  work  snoh  a  ns^ess  part 

It  will;  I  mtfst  belief,  be  olesir  to  most 
minds,  that  if  a  power  be  applM,  no  iveiilt 
greater  than  itself  can  be  had  from  lis  ap- 
plication.  But  Captain  Ericsson  will  bnve 
more  t  he  passes  tltrottgh  hSs  regenerator 
external  atmospheric  air,  whieh  absorbetile 
heat  imparted  to  the  gauieby  the  air  which 
had  done  the  work*  What  is  the  profit  of 
this  f  Heat  ^-  oommuaioated  .10^  «ir»  ex- 
panding  it,  but  expanding  it  at  a  stage 
when  only  loss  is  the  result,  both  direcuy 
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ai^d  indirectly ',  £01  no  one  would  think  of 
throwiug  away  the  hot  air  before  extracting 
from  it  a  portion  pf  its  caloric  to  be  em* 
ployed  for  aome  useful  purpose.  The  Cap. 
tain,  aa  ahready  said,  has  not  only  unneces- 
sarily rendered  his  machine  more  compli- 
cated and  expensive  through  his  regene- 
rator, but  haa  oreftted  for  himself  a  difiSculty 
by  having  in  his  working  cylinder  a  tempe- 
rature which  is  likely  to  produce  derange- 
ment. .  The  principle  of  heating  air  before 
compressing  and  passing  it  into  the  oven, 
or  heating- vessel,  is  erroneous,  as  is  evident 
from  the  circumstance  that,  if  a  power  be 
•jpplied  to  compress  it,  that  power  will  be 
th«  utmost  that  can,  by  possibility,  be  ob- 
tained. In  defiance  of  this  obvious  truth, 
however,  Ericsson  not  only  heats,  and  thus 
expands  his  air  before  being  compressed 
and  heated  in  the  heating-vessel,  but  as- 
sumes that  he  gains  about  eleven  times  the 
advantage  that  the  steam  engine  gives. 

The  fact,  I  think,  will  shortly  be  decided 
to  be  as  I  have  stated.  Ericsson  will  ob- 
tain a  saving  of  fuel  by  applying  the  caloric 
principle  to  airs  or  gases,  instead  of  liquids ; 
but  he  has  shown  a  want  of  perception  of 
physical  laws  in  proposing  what  he  has 
carried  out  Instead  of  having  the  result, 
as  regards  fuel,  compared  with  that  of  the 
sjteam  engine,  he  must  make  his  calculation 
on  this  other  ground,  that  he  compresses  a 
giv«a  quantity  of  atmospheric  air,  which, 
when  compressed  and  forced  into  the  heat- 
ing vessel*  has  artificial  heat  conunimicated 
to  it,  which  addition  of  caloric  increases  the 
density  or  bulk  of  the  air, — and  the  air  so 
heated,  in  passing  out  to  do  work,  will  give 
him  a  power  greater  than  that  requisite  to 
pass  it  into  the  heating-vessel.  That  poiver, 
added  to  the  expansion,  will  yield  him  a 
result  which,  la  theory,  wiU  widely  differ, 
from  say  ten  ox  twelve  to  one,  compared 
with  that  of  the  steam  engine,  and  lament- 
Mj  differing  from  that  he  has  reckoned 
upon» 

My  principal  aim  in  making  these  ob- 
•errations  \»,  to  lead  to  a  correct  view  of  the 
caloriQ  engine,  which  must,  for  a  variety  of 
mvposes,  be  desirable ;  and  you  will  oblige 
by  giving  insertion  to  them. 

{n  the  form  .of  the  engine  I  would  sug- 
gest, I  should,  in  certain  cases,  unite  with 
wy  engine  the  air«engine,  to  get  the 
greatest  poasible  result.  However,  in 
doing  so,  it  may  safely  be  relied  on  that  I 
shovSd  not  in  Uie  least  pretend  that  such 
wonders  wouJd  be  accomplished  as  have 
•  been  announced. 

I  am.  Sir,  ftc., 

Al  RXANDB&  Wilson..  . 

28,*!f€W  NlTettiim-ftreeti  Bermondsef. 


THE  UNITED  KINQDOM  ELEC- 
TRIC TELEGRAPH  COMPANY. 

In  the  innumerable  requirements  which 
the  activity  of  modern  commerce  and  do- 
mestic life  liave  created,  the  extension  of 
the  electro- telegraphic  system,  while  it 
serves  as  an  index  of  their  increasing  mag- 
nitude, is  an  invaluable  instrument  for  their 
effective  accomplishment,  and  on  that  ac- 
count an. object  to  be  desired  by  all  classes 
of  men.  The  announcement  of  9  new 
Electric  Telegraph  Company,  embracing 
so  vast  a  field  of  action  as  the  above  title 
discloses,  and  proceeding  upon  a  basis 
devised  by  so  well-known  and  ingenious  an 
electrician  as  Mr.  Thomas  Allan,  is  a  cir- 
cumstance, therefore,  which  we  regard  with 
cordial  satisfaction,  not  only  as  tending  to 
promote  the  general  convenience,  and  to 
increase  the  comforts  of  the  community", 
but  as  a  new  impulse  to  the  cultivation  of  a 
branch  of  the  physical  sciences  which  has 
already  done  so  much,  and  which  promises 
still  to  open  up  new  intellectual  and  prac- 
tical means  of  action.  The  general  object 
of  the  United  Kingdom  Telegraph  Com- 
pany, in  the  present  era  of  electric  telegraphs, 
IS  thus  described  in  an  article  on  the  subject, 
which  appeared  in  a  recent  number  of  the 
Caledonian  Mercury: — "Its  object  is  to 
meet  the  public  wants,  by  keeping  pace 
with  the  enterprise  of  the  age — to  insure 
the  community  a  complete,  comprehensive, 
and  economical  system  of  telegraphic  com- 
munication throughout  Great  Britain  and 
Ireland.  In  our  day,  perhaps,  apart  from 
railway  communication,  no  institution  has 
proved  more  beneficial  than  the  uniform 
Penny  postage.  It  is  all-pervading  in  its 
operation,  whether  we  look  to  the  commer- 
cial or  the  social  intercourse  of  the  country. 
The  promoters  of  the  United  Kingdom 
Telegraph  Company,  acting  so  far  on  the 
same  principle,  intend  that  the  important 
agency  at  their  command  should  be  varied 
and  extended  in  its  application,  and  this 
can  only  be  attained  by  efficiency  in  the 
system  on  the  one  side,  and  a  tariff  of 
charges  adapted  to  the  requirements  of  the 
million  on  the  other." 

In  drawing  attention  to  the  great  and 
beneficial  reform  it  promises  to  produce  in 
telegraphic  communication,  the  prospecttis 
refers,  among  other  contemplateo  improve- 
ments, to  an  universal  and  uniform  reduction 
of  charge  to  Is.  per  short  message  throughout 
the  United  Kingdom,  irrespective  of  dis- 
tance; or  the  same  object  may  be  gained  by 
fixing  the  rate  at  a  penny  pe^wo^d.  If  this 
system  be  vigorously  carried  out — attd  it 
is  eminently  practicable,  looking  to  the 
resources  of  this  company — we  shall  re- 
produce, in  the    telegraphic   system,  the 
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liappy  results  which  Rowland  Hill's  reform 
worked  in  the  postal  system,  and  meet  with 
a  striking  illustration  of  the  sound  and  vital 
principle  on  which  our  postal  oommunica- 
tion  is  based.  The  time  was,  and  that  not 
many  years  since,  when  the  cost  of  a  letter 
from  London  to  Edinburgh  was  If.  Hd., 
and  the  time  in  transmission  48  hours. 
According  to  the  above  system,  we  are  to 
have  a  message  per  the  electric  wire  in 
3  minutes,  and  at  a  charge  of  It. 

In  this  undertaking  there  is  one  very 
important  and  original  feature;  vis.,  the 
proposition  to  rent,  either  to  Government  or 
to  individuaU,  independent  wires,  to  be 
used  for  the  public  service,  of  course,  in  the 
first  case,  and  for  private  business  transac- 
tions in  the  other.  From  the  secresy  and 
facility  which  this  would  afford  to  commer- 
cial communications,  it  will  certainly  be 
appreciated  by  many  large  mercantile  firms 
having  establishments  in  two  or  more  places  i 
as,  for  example,  London  and  Liverpool, 
London  and  Manchester,  Leeds,  Glasgow, 
&c.  The  cost  demanded  by  the  Telegraph 
Company  for  this  privilege,  being  only  a 
rent44  of  2L  per  mile  a  year,  seems  exceed- 
ingly moderate  if  estimated  by  the  services 
rendered,  and  the  magnitude  .of  the  trans- 
actions that  might  be  thus  instantaneously 
and  secretly  influenced.  From  the  simplicity 
of  the  arrangementa  devised  by  this  new 
company,  this  private  telegraph  can  be 
easily  carried  into  the  merchants'  counting* 
house,  so  that  he  and  his  clerks  may  com- 
municate directly  at  all  times,  and  with 
the  most  perfect  secresy,  to  their  various 


branches.  W^  need  scarcely  say  how  im- 
portant such  a  channel  of  conununication 
might  also  become  to  bankers.  It  would, 
in  some  degree,  resemble  the  extension  of 
the  speaking-tubes  now  used  within  their 
establishments  to  places  at  the  di^tanoe  <k 
hundreds  of  miles,  the  operation  in  the  one 
instance  and  tiie  other  being  conducted 
with  equal  speed  and  certainty.  That  the 
commercial  public  will  not  be  slow  to  take 
advantage  or  this  simple  and  novel  appli- 
cation of  the  telegraph,  we  may  safely  anti- 
cipate, for  we  will  soon  become  as  familiar 
with  this  mode  of  communication  as  we 
already  are  with  that  which  the  Ppst-offict 
has  afforded  us. 

As  regards  the  progressive  increase  of 
the  electro-telegraphic  system,  and  that 
which  it  will  probably  achieve  in  the  future, 
under  the  influence  of  a  low  tarifl^  and  con- 
ducted on  the  principle  of  the  penny  postage, 
they  will  be  seen  from  the  tahula^  estimate 
given  below.  The  operation  of  the  principle 
will  develop  itself  in  a  geometrical  progres- 
sion with  the  increase  of  the  stations.  As  an 
illustration,  if  we  suppose  that  each  station 
sent  on  an  average  50  messages  per  day  to 
each  other  station,  and  at  la.  per  message, 
and  this  amount  of  work  could  be  overtaken 
in  less  than  2  hours ;  supposing  also  that 
from  the  low  rates,  the  ipessages  sent  would 
average  the  above  numb^ — say  for  10  hours 
a  day,  or  at  60  messMes  every  2  houi-s,  in 
all  2^  messages  per  day — then,  according 
to  those  assumptions,  the  gross  result  would 
be  for  the  year,  taking  12  stations— 


1. 

1 

1 
2. 

In  2  hours, 

In  4  hours, 

In  6  hours, 

In  6  hoars, 

In  10  hours. 

50  Messages. 

100  Messages. 

150  Messages. 

200  Messages. 

2^  Messages. 

1 

1 

L.  1,825 

L.8,650 

L.5,476 

L.7,300 

L.9,12A        ! 

8. 

5,475 

10,950 

16,425 

21,900 

27,375 

'     4. 

10,950 

21,900 

32,850 

43,800 

54,750 

'     6. 

18,250 

36,500 

54,750 

73,000 

91,250        1 

6. 

27,375 

54,750 

82,125 

109,50a 

136,875 

:    7. 

38,325 

76,650 

114,975 

158,300 

I91,6i5 

1    «• 

51,100 

102,200 

153,300 

204,400 

255,500 

'    9. 

65,700 

131,400 

197,100 

262,800 

328,600 

10. 

82,125 

164,250 

246,375 

828,500 

410,625 

11. 

100,375 

200,750 

301,125 

401,500 

501,675 

12. 

120,450 

■ 

240,900 

1 

9efl,360 

481,800 

602,250 

The  vast  field  of  operation  of  which  these 
figures  give  us  the  assurance^  strongly  in- 
vite the  co-operation  of  men  of  capital  and 
influence;  and  we  feel  assured  that  the 
labours  of  U>e  United  Kingdom  Electric 
Telegraph  Company,  guided  by  the  inteU 


ligent  directions  of  Mr.  Allan,  whoj  for 
years  past,  has  devoted  himself  to  tne  im- 
provement of  electro-telegraphic  communi* 
cation,  in  point  of  simplicity,  certainty^  and 
dispatch,  aiid  who  has  wfth  cvnncnlt  ad- 
vantage  altered  the  ^tem  of  signdHngt 
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the  insulation  of  wires,  and  the  generation 
of  battery  power,  will  be  crowned  with  a 
rich  harvest  o(  success. 


THB  TRADES  OF  BIRMINGHAM. 

The  ^un-making  still  coptinues  exceed- 
ingly brisk,  and  no  small  inducements  have 
been  inefTectually  offered  by  gun-makers  in 
other  towns  to  draw  off  the  men  from  this 
district.  Their  wages  at  the  present  time 
is,  on  the  whole,  much  in  accordance  with 
their  own  proposals  made  last  year;  and 
being  on  good  terms  witli  their  employers, 
few,  if  any,  have  responded  to  the  terms 
held  out  to  theQi  to  leave. 

The  general  manufactures  of  Birming- 
ham continue  active,  and  emplpyment  in 
most  descriptions  of  trade  is  abundant 
Many  of  our  principal  manu&cturers  have 
been  busily  engaged  in  preparing  articles 
of  their  production  for  the  Dublin  and  New 
York  Exhibitions,  which  will  be  of.  great 
beauty  and  utility.  Mesara.  JSlkington, 
Mason,  and  Co.,  send  to  Dublin  choice 
specimens  of  gold  and  8ilver,'^each  of  them, 
like  their  bronzes,  works  of  fine  art  manu- 
facture; Messrs*  Winfield,  articles  in  or- 
namental brass  and  metallic  bedsteads; 
Messrs.  John  Hardman  and  Co.,  thoae 
exquisite  ecclesiastical  productions  which 
made  the  Mediaeval  Court  a  favourite  ren- 
dezvous; Messrs.  Mapplebeck  and  Lowe, 
agricultural  implements ;  Messrs.  Chance  & 
Co.,  some  gorgeous  stained  glass  windows  i 
beautiful  papier  macM  works,  from  Jennens 
and  Betteridge,  and  numerous  other  Bir- 
mingham manufacturers  will  add  to  the 
display  from  this  town.  The  production  of 
these  avtides  hoa  created  considerable  stir 
in  some  estaUishments,  but  the  ordinary 
business  of  Birmingham  is  more  than 
usually  good«  The  summer  trade  in  the 
lighter  articles  of  Birmingham  produce  is 
very  promising,  and,  now  the  price  of  metals 
is  lower,  there  is  little  doubt  that  brass- 
founders,  lamp-makers,  and  other  trades, 
whose  manmnotures  ire  most  in  use  in 
winter,  shouM  present  orders  fail  (of  which, 
however,  there  does  not  seem  to  be  any  im- 
mediate pirospect),  wOl  promptly  set  to  work 
for  stock,  as,' from  present  appearances  they 
may  do  so  with  perfect  safety. 

The  chanddier  made  by  Mt.  R.  W.  Win- 
field,  of€anlbridge-stroet,  for  Her  Majesty, 
to  which  we  have  already  adverted,  is  well 
deserving  of  notice.  It  has  been  made  for 
the  marhae  villa*  at  Osborae^houso,  $aA 
waa  forwarded  a  few  niffats  aga  It  is 
designed  in  this  Italian  style*  aiid  is  oem- 
poaed  of  braaa  maMedf  and  in  part  .relieved 
by  bur|ash«B§«  Xkebody  oftheeluikdtlisr 
depenAi  fir«m  whal  is  temed  »  |ew«IM 


shaft.  It  is  Tase-shaped,  above  whioh  part, 
and  around  the  shaft,  are  placed  three  ele- 
gantly-modelled figures  in  Pariau,  illus- 
trative of  Peaee,  Plenty,  and  Love.  The 
body  is  decorated  with  nuirks  of  female  faces, 
with  closed  eyes, — typical  of  night ;  and  the 
whole  presents  a  specimen  of  exquisite 
workmanship. 

THE  IRON  TEADf:. 

Tae  iron  trade  is  stated,  by  the  Srrsim^- 
ham  Mercury  of  Saturday  morning,  to  be,  u 
far  as  plates,  sheets,  and  rails  are  concerned, 
extremely  brisk,  owing  to  the  immense 
quantity  required  to  complete  the  various 
railways  in  England  and  America,  and  also 
for  shipbuilding  purposes.  Sales  of  iron 
are,  however,  more  easily  effeeted  than  they 
were  two  months  ago.  The  pig-market,  as  in 
Scotland,  is  still  dull)  and  transactions  to  any 
great  extent  cannot  be  accomplished ;  and 
this  difficulty  will  increase  if  the  Urge  num- 
ber of  ftirtiaees  now  at  work  are  continued, 
as  there  will  be  a  great  felKng  bW  in  labour 
at  the  nnlls  and  forges  in  the  summer 
months.  It  is  stated  by  one  of  the  Ame- 
rican trade  reports  **  that  there  are  now  in 
progress,  and  in  aetua)  eonstruetion,  in  va- 
rious  plaoes  20,000  miles  of  railway,  which 
will  oonsume  2,400,000  tons  of  iron— 
enough  to  oocupy  all  the  miils  in  the  world 
now  engaged  in  making  railroad  iron  for 
years." 

OkugtHpPig'frmMarket^eH4$gamy  AprU 
80. — Our  pig-iron  market  has  been  muoh 
depressed  during  the  past  week,  in  eonse-i 
quence  of  a  good  deal  of  iron  being  forced 
for  sale,  several  parties  felling  to  meet  their 
prompts.  The  stoppage  of  Mr.  Attwood  also 
exercised  an  injurious  influence,  and  the 
price  fell  from  52s.  on  Monday  to  40s.  on 
Wednesday ;  since  then,  however,  the  pres- 
sure of  iron  for  early  cash  being  removed* 
matters  have  assumed  a  firmer  aspect,  and 
to-day  the  price  of  warrants  is  50s.  cash, 
rather  buyers.  No.  1  g.nub.,  quoted  51s.  { 
Gart^herrie,  54s.  cash  against  bill  of  lading. 

America, — By  the  screw  steam-ship  Andet^ 
which  arrived  at  Liverpool  on  Saturday  with 
advices  from  New  York  to  the  18th  ult,  we 
learn  that  Scotch  pig-iron  was  selling  at 
548.  dd.,  and  rails  at  8/.  7s.  6d.,  to  8/.  10s.. 
according  to  quality.  The  Europa  arrivea 
on  Sunday  with  advices  two  days  later,  but 
these  did  not  alter  the  sUte  of  the  iron- 
market  as  reported  by  the  Andes, 


SXJBMARINB  TELEGRAPH  TO 

INDIA. 
Tv9  Po^rts  gifes  the  following  account 
of  a  prir|o«t  whioh  hM  jut  beni  formtd  in 


J 


iwnitiKhKAf  w  citiL  iaranncufi; 


cirfieiH  out,; ' df  *  doni^e^tuig '  Algeria' '  by   a 
ei^W.suci^fVflei  <^  trfeg^aph  with  fh^  Frencb 
taki^tfiQite .  i^4Hm^  •  aihd .  iyjiiipat»]y,  «|  tx* 
teniillM^'tfie'ltn^'ltf  Aletandriw  and  IiuHai 
'*  t<MS  atiA'ouifbea'^  Ibat  im  fttpbHant  pro: 
jec^,  vjifch.^^as  excited  tje  interest  ©f  the 
Q<iv0riunflntof.Ui«[  £mper<vri  j«  ahout  to<be 
MlliA«il:'   (t  biitatMltlMt,  After  a  aerious 
tmif  vfiflw'mcttM,  li'ODVfehtiDSy  itiiiPliioh 
the  differeAvt'I^nileM  :iiitclre9tad.  hav^taksa 
p)«l^^  ibarf  j«iAt ibMH' Muetedad  for  •  tile  «ata- 
bUihnilfftt'-of  Att'^eotyloal  commitnaaaticMi 
w&idi  wilt 'Ubiltti  the 'fiOTDpean  CostiBcat 
with  Aig%riii4nr  »oi§ittg  the  f  tlaiidi  af€op. 
atoir  ifivd'^aaMliiii^i'  '  Thfe  tfubnariae  Mle. 
gi^ph"Miilahi«6nMfhMn  SiigUaidtoSVaMe 
w  wAMr«diithii»di  b)r  laiwl }  after  oresanijg 
Nic&tefld'OMiee,  win  reeoh  Spexsia  at  the 
tayttoAv'ol  thar  eiAlf  of  that  name.  •  The 
mAwlitttt  willktiArt  A-etnitb^poiatv  an4  after 
tttMisifej|rth(0  JiMaifd  >of  OOMiee-wiil'paaa'by 
4Bilfdiiite<t»fhe'e6aMo#  Algeria^  tieav  Bona. 
'Fra^  «h«t'  pYaee,  If  it  be  diouglit  neceteary, 
it '  i^tlt 'be  '-^dntittved  >  mh  far  aa  the  Rege»ey  «f 
Vaitlft  .  '(Ph^  ivoHlA  neoetsaty  Ibr  theeccoM. 
piiiliineMorthe'fivat  part  of  thJa pla*  will 
%A^  edbifieMd-  in  t\ro  yeats.'fimn  the  4ete  of 
tivrtpTOiUuligelldn  of  tiie  Um,    At  that  time 
tHe'liiie  Willi  Id  pMtOrtgfedby  theehoM^of  the 
M»litterr&neaff in' Afrieft  aa > fat> •  eaAlexeii- 
dvia;  in  >«tf  diftr  1^oti>  tliet  point  te  reeeh  India 
-and' Attecrdia»< '  9ci«ii«eand  ffaetioe-ahew 
ttSM  ^e^pliM^ln  epice  ef  die  eerieus  diA. 
'eiiltlea  #lllich*i«  pfeaeMi,  ia  pvinoipallyrea- 
lAtobl^  in  >iAieaecf}on  ^hichimtcreati  Franee. 
Jsn?  Us  'pArtehlvebeen  oareMlly  aurteyed, 
aii>di  thty  dtreotion  el 'the  s«ib«iarine  line  hae 
QM^eMebll^ed'ttcCdrding'tothe  laat  ohsiPt. 
thief  eMbU  wilf  lie  Mt  the  bottomef  the  ate'; 
the  Kfeditetteheaii^  if  -h  atraight  line'  hud 
IMM  ftllo*Med'fl^6m  ae  like  d^Hytrcsiiiear 
90ttlOn/to:Oape!Boui^r(Mli4  on  the  ooaet 
o^AlgetlAf  wouid'Aet  liavebeen  praeticable, 
«a)i«ifaea<in'ftii  eenti^e  a  depth  ftfem  9,000to 
S^OQ^'to^ea^,  but'  tfte  pointi  ehoaen  for 
ol«oaAliifgf<«M'  mttdl  melre'Aiyodnfabla.    From 
Spezzia  to  Cape  Corae  the  mMiimktn^  depth 
i«  only  SliO  AftedfAM;  ib  the  ^rafit  'of  BOni- 
ftjbid  H'fe  MtflySO)  end  from  Cape  Tenlad4 
at  tii<B>tfxf]^eittliy  of  'the  lelaad  of  SardKnia^ 
lo  (Binia;  ^  Ihh  eoeftt  of  Africa;  it:  ia  only 
SSfi  'The «tverag)e  depth  ia  nueh  leaa  con^ 
Amrable.'  '  FrOM  theeevMa  it  will- he  eeen 
fll^i  tHite  Opelvtlon  ii  veiy  practioable,  e»d 
Uv^e-'isV^^aion  to  hopci  that  it  will  bd  crowned 
Wilh  -tii^^ilete'ttueoeAB:'   ItiB  atatedi  thiA 
eontieMtSotteliave'b^^  entered  into  with  the 
0dv^mnient  of  the  6ardiliian  Sutai,  with 
OkMUt  fitih^  Bey  of  Tunia  nnd  of  the  Fethli 
of'B^y^t;  tb  i^edre  the  protection  of  the 
liAA^hplhfe  'Mihft'  and  of  the  workaj  '  Xhe 


pien  ifhleh  we'hafei  above  anlily^d'wiil»  it 
is  aaid,*be  diortly  broiislit  under  th^cons. 
•IderatioA  -  of  the  •legiaTatlve  body*.  The 
stRTAya  wfaieh  Will  flerre  aa^the  baaib  of  4iMA 
itflcamittaitfoii  haye  aheddyreeiAveithe  hfif. 
pfobation  of  a'  comniaaion^  oompoeed-  (Of 
^ipeciai  <aiid  bompeteiiMl  men^  towhidfa  thdy 
hM  been  referred  b^  ordeir  of  the'  OoTet»> 
knOnt.  -'  ... 


..IJi^STITtjjfl.ON  OP  C^V^t 

•Thb  Chair  wm  taken  biy.Jaaini&iwipaon, 
Sa^*,  Vice-President,  and.  t^e  paper  seed 
waa  '*  A  DeecHpii^ii  of  the  Cheail  B«ik, 
Popt]and»^'  by  Mr»  J.X^oode.  M.  Innt,  CDUS* 
,  -The  authoTt  ija .  hiA<  poaition  .of  JB^c^t 
lEngineer    of.  the.    Portli^.  6i^akwaMtr 
Works,  Aow  in  icoiime.  pf  ezeeiMioa,  under 
Mr.  ^Ji  M..  B^ndely*  Pneaideot  Jnat.  .G.£«, 
had' i for  H  long- time. :diveoted  his  {aMcA- 
tion  to  the'  extraordinary  aoeumulation'  of 
ahinglof  caUed  the  Chmil  B«»k»  ope  ofi  4he 
-moat  remarkable  features  of  t^  ^outh*4aat 
ooant  of  England.    It  oonaiaUd  of  .A<iaet 
mound  of  shingle,  in  the  form  of  a  nantow 
iathmttSf  lying  upon-  the.;weatamee»*bfard 
of  ]>ei«etah«re, .  between.  >Abbota]^c)f  and 
Portland:?  its.. length  waa  lA(niilfis»<:exv 
tending  in.  a  aouithp*oaat.  direction^  4^(|,^ 
hteadihatthe base,. or  leyel  of  l«w  w«ter ff 
ordmavy  eprtogli^ae  waa-  ITQ.yfodtf.  noer 
Ahbotabury,  afid  200  yanda  ,«t  PrOfftliodi 
Along  a.portiosi  'Of-  ita  iK>UfBe,  aouth.  ^f 
Wyke,  the  bank  aQted^As  arifiatuxal  bceak«> 
water  toAean<4benigeof'*<.poitland.IloadB,'^ 
afibrdang  aheller   firom  .the  we^lerl^  .Mid 
aoatth«weat  gt^^    7he  .-height  vinereiieed 
!from  •  the  norths  weetf  but  ^ihie  inelinatiqik  of 
tiie  oreat'Wae  AOit^uAifonn  throwgheut'i  the 
rise  between- AhbotAbiuryand-Wyko  befai^ 
at  Ike  rate  of  1  iAJ^4^».iviiilat  that  hetwewa 
Wyke.and  Portlind  waa  I  in  $SlfK    In  A 
traBBTene  direetimv  One  /geneml  elg^s  e^ 
^ared  to  esiai|i  firom  the  summit;  down  to-e 
ddpth  ef  a^  Ao^H  Atthoma  below  low  wiAw  i 
the; raAe  of  inelmetioa  vaayingf  onlf>.'ftMMM 
X'  in  <5|  tot  in  ?.w  In/tbe.neMfleiith.Qf 
2  fat^ma^.theisW'^ev  I  in;«  to  ^ia,  Us 
ovtnide  Ahia»  the  elope  WM;ahMit  I'iw^.  to 
e  dentfa  verytog.  IroeaTO  Ao- 8  fMhemavAt 
whioh  poini  the  Ahtngle  eenaed  entkelyr  eW 
WaAeuooeededfby /Ineaand* 

It  had  been  geteraUy  euppoaad,  th«t  the 
MMdeus  «f  the  ib«nlc  jwse  formed  ol  a^ngowid 
of ^elaje^  •rRcq^eatedntiaalA.byMborhiA!  hail* 
lH(wOeer»  ahovnttheA  t^  Ml  on  vfhieh  the 
ahingiorentdd,.Qn4iheMat,,f«nathe  /edge-.W' 
Ihe  JLinuMlridge  el^ji  .of  Ihe  £Mt  Bi^r »  «aid 
it  waa  .only  on.  Ahet .  aidft  AhAi  it>  -copld.  be 
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readied  hy  boring-tooli.  Tlie  b«nk  eotb- 
•iited  ia  rwlity  of  •hingle,'  mbied  {n  places 
with  Mod,  and  to  compact  as  to  proToat  the 
pcrcolataon  of  water^*  except  during  heary 
gales  from  tbe  sotith*west,  notwithstandiag 
that  at  certain  times  the  tide  roee  nearlj 
thMe  iect-hiffhcr  OB  the  west  thaa  on  the  east 
aide  ottht^  hank^  and  in  htWfj  gales  tbe 
waves  ran  up  the  slope  as  much  as  ten  feet 
▼ertically.  The  largest  shingle  was  gene- 
rally ibnnd  **  to  leeward/*  or  farthest  from 
the  point  whence  tl\e  .h^ayiest  seaa  pro- 
ceeded; aiid  so  clesrly  was  this  defined, 
that  a  Portland  fisherman  wss  popularly 
aaid  to  be  able  to  distuiguish,  in  the  darkest 
night,  any  precise  spot  of  the  beach  *'  by 
the  site  of  the  pebblee/'  The  shingle  com- 
posing tht  bank  consisted  chiefiy  of  chalk 
iittt^  witii  a  small  admixture  of*  pebbles 
frbm  other  formations ;  and  in  an  hittffe^i- 
^g  geological  examination  of  the  coast,  the 
'smthor  traced  the  principal  su^ly  of>shingle 
'to  hate  been  derived  from  the  chalk  einTs 
td  the  westward,  between  Lyme  and  Sid- 
month,  and  from  (he  ▼icinity  of  Beer  Head. 
Otker  shingle,  of  dietinot  character,  pio- 
ceeded  from  Budleigh  Sslterton,  and  other 
pebbles  from  Aylesbere-hill,  inland,  being 
brdnght  down  to  the  coast  by  the  River 
Offw. 

The  queAion  wai^  next  disenssed  as  to 
'the  power  by  which  shingle  waa  eenveyed 
from  a  distance  of  between  40  and  SO  miles. 
Bind  deposited  in  tbe  form  of  a  high  mound. 
The 'a<!tidn  of  tidal  currents  was  carefully 
examined,  and  after  admitting  that  they: did 
aometimes  modify  the  extent  and  Isnn 
of  acenmulations  of  shingle  t  and  referring 
to  the  late  Mr.  H.  R.  Palmer's  paper 
''On  the  motion  of  Shfngle  Beaches," 
additional  teaaens  were  gWen  agatnat  the 
auflleiency  of  this  tidal  action,  to  prodnee 
aueb  i^ults.  instancek^  were  then  <eited  of 
ahingle  ttHvelllng  in  opposition  to  thepreTait- 
kig  current  of  tide,  and  haTing  showtf  that  the 
WTOfftess  of  the  shingle  oenld  tiot  be  attrt- 
ottted  (0  the  action  of  the  tidal  eurrents, 
tke  cttut  of  the^^fHnd^waf es  was  atmntirely 
vottaidcved.  The  preraleaoe^  of  west  and 
aeinth-west  winds,  on  that  coast,  was  de- 
Motlstrated,  from  the  observations  miade  at 
Plymouth,  with  Whewell  and*  Oaler's  ancu 
mometers,  by  Sir  W.  Snow  Hatria,  fer  the 
British  Association  $  and  it  waa  afaown  that 
lines  drawn  across' the  bav,  fai  the  direetion 
of  the  heaviest  and  prevniling  winda,  would 
intersect  the  poittts,  whence  the  shingle  had 
ef  identiy  been  derived.  It  was  shown«  also, 
that  the  seas  driving  along  the  west  side  ef 
Portland  auflSfced  to  arrest  tdie  progress  •f 
the  shingle,  aid  the  evidence  adduced  lad 
Ineaiattbly  to  the  conclusion  that  the  ultk 
Mate  m«rem«&t<of  shingle  wasabraya  Annd 
to  be  in  the  directibtt  o^  and  nefor  against, 


the  drill  of  theheavinst  seas;  but  freqnenliy 
fn  opposition  to  the  jprerailing  tidal  cur- 
rent. It  appeared  evident  that  neither  the 
action  of  the  stream  at  Abbotsbnry,  nor 
the  fiow  of  the  tide  in  the  Fleet,  oovid  hare 
moved  the  mass,  or  piled 'up  the  mouad  of 
shingle  composing  the  bank.  The  sudden 
depth  of  eight  fathoms  of  water,  at  a  cable's 
length  from  the  shore,  was  a  peculiar  fea* 
tttre,  and  permitted  the  heaviest  seas  to  ftU 
in  with  great  violenoer'and  Without  tke 
vetaidatiQm  aod  loaa  of  iome  uanally  e«pe« 
■ielMed  ob  long^kelwing  beaehna. 

£videnee  waaitkmi'adduaedthat  shivgie 
was  moved  at  a  mtwh  greatef  depth  than 
vaa  uauaily  auppeesd.  The: author,  m  his 
resoarchaa,  found  that  at  one  time  tbe 
pebblea^  dowft  to  the  edge  of  tho  sas^  were 
ittemsted  with  barnaeles,  Mmm§  bmkmtUit^ 
jynd  aubsequently^aftei*  a  oontiBuiaiee  of 
heavy  galea-  fim  tbe  aouUi-lveat,  the 
ahiugle,  down  lo  the  'lowest  poinai  wna 
fimnd  to  bo  ooin|detalyireedrfroi»  inoruata^ 
ikm  I  dttnonatsating  that  there  had  been 
conaiderable  metlo»>pf  tha  pebblea«  at« 
depth  of  eight  fatboma  below  low  water  of 
spriag  tides.  The  fonnalion  of  tbe  gttlUea, 
air  "canV  i*  the  face  of  tho  bank,  oauaed 
by  the  partiat  peroolationi  was  Botieed«  9b 
•tending  in  aeme  degree  to  nroduea  tkete 
slope  on  the  miat  aide.  Xha  author.  •ceMi^ 
aideaed  the  oause  isif  illie  largest  ahingle 
Mng'found  ta«* leeward''  wasrthat  largie 
pebblea  were  more  easily. moved  Uian  thorte 
of  small  siac^  inaamueh  as  the  ioraier  wtsne 
ganerally  of  exceptional  dimoftsionib  wete 
uauaily  found  on  the  aiufaoe^  and  odhved 
nearly  the.  wbole  oftbaif  auxlhtce  to  the 
action  of  the  vaveaj  whoreaa  the  latter, 
teming  the  budlk  of  the  maaa»  were  monr 
uniform  in  aiae»  were  closely  embedded 
together^and  exposed  little  more  than  their 
•upper  aarfiices,  over  which  the  wavea  had  a 
Utndottey  to  travel,  rather  than  to  lift  them 
£mn  their  bed^  Xbua.  the  lai^r  atonts 
.were  rolled  about  by  evevy  wave,  whikt  the 
email  pebbles  wem  only  moved  -in  a  maaa^ 
and  reoeived  their  abrasion  wkilatseltling 
down  again  to  loim  the  fliKeoy  unifrim  sur- 
face, of  the  beach* - 

^peoimena  wece  exhibited  of  diipgle  ob<* 
iifined  from  belaiw  the  low^watar  m«rk|  by 
jneaas  of  dred^ng  aud  diviQgy  in  order  to 
dBTOonatrate,  by 'the  cbaracttr  and  farm  of 
the  pebblesy  tbe  paisaga  of  th^^shingle  fmm 
west  to  eaat;  •.  and.  refcri;ing.  to  ren^arka 
made  by.tbe  a^i^hoTi  ^at  a  previous  meeting 
of.  the  IttstaHulioa,  it  was  contended  that 
the  present  specimens  confirmed  tlie  ooir 
nionHhen  giteo,-*rtbat  the  .smallest  pabblef 
were,  generally  .found  at  tbe  top  ^f  the 
Cbasil  Balik«  The  opinion  pxpresaed  hfy 
the  majonty  of  the  apqakers  at  that- mad- 
ing  was  just  the  r<svcvsep  aud,. the.  error  aos( 


sro 


hose's  patent  lock. 


orobably  amae  from  edmparing  the  Chesil 
Bank  with  the  case  of  a  heach  terminating 
against  a  cliff  or  a  wall  about  the  level  of 
mgh  water.  In  such  a  case  (and  then  only 
after  the  prevalence  of  off-shore  winds)  the 
largiest  shingle  would  be  found  at  the  level 
of  the  previous  high  water,  and  therefore  at 
the  top.  Xhis,  however,  would  not  be  the 
case  upon  the  Chesil  Bank,  or  upon  any 
other  beach  similarly  situated,  where  the 
ahingle  was  free  to  assume  a  sectional  form, 
unaffected  by  the  reooil  of  the  water  strik- 
ing against  a  vertical  or  nearly  vertical 
face.  After  a  heavy  gale  and  a  ground 
awelli  the  large  shingle  was  entirely  scoured 
away*  The  small  shingle  was  thrown  up  to 
the  orest  or  top  of  the  bask  during  the 
heighi  of  heavy  gales,  out  of  the  reach  of 
ordinary  waves,  or  the  clawing  action  of 
receding  wfttev.  -  By  sections  of  the  profile 
of  the  banki  taken  after  a  heavy  gale  f^om 
the  south-west,  at  right  aneles  to  the  direo- 
-  tion  of  the  bank,  the  genera!  form  was  shown 
to  be  nearly  that  of  a  true  parabola ;  with  the 
axi«  hielined  to  a  level  line,  to  the  extent  of 
1  foot  in  90  feet.  Mr.  Palmer's  views  as  to 
th«  **  aeeumulative"  and  the  '^destrsotive*' 
action  of  waves,  were  then  examined,  the 
author's  observations  inducing  him  to  fix 
other  limits ;  the  rule,  so  £sr  as  one  could 
be  formed,  being  in  his  opinion,  that  seven, 
or  any  less  number  of  waves  per  kninnte, 
induce  the  '*  destnictive  "  action,  aAd  nine, 
or  any  greater  number,  in  the  ssme  time, 
the  "  accumulative  "  action ;  it  behig  ad- 
mitted  that  shingle  always  nccnmulatel  with 
off-shore  winds,  and  was  scoufewd  off  daring 
on-shore  winds,  and  especially  by  the  sub< 
sequent  ground  swell ;  bearing  in  mind, 
however,  in  watching  the  course  of  the 
crest  of  the  wave,  after  breaking,  that  if  it 
fell  upon  the  water  of  the  preceding  wave, 
then  returning  down  the  slope  of  the  beach 
(a«  was  the  ease  when  fhe  waves  Mle^wed  in 
quick  sttecesslioh),  the  ♦'accumulative" 
action  was  g<^ng  on ;  but  if  the  water  de- 
scended directly  <m  the  pebbles  (as  when 
the  waves  broke  at  longer  intervals),  the 
"detfriicfiv^"  action  waa  progressing.  The 
rapidity  with  which  the  water  ran  off  or 
was  absorbed,  wonld  fnfioenee  the  result, 
and  tiiat  was  to  some  extent  coMingent  en 
the  slope  of  (he  bteach,  and  also  on  the 
nature  and  dcgfree  of  compactness  of  the 
material  of  which  ft  vma  composed. 

The  fm^r  concluded  with  some  inttanees 
of  fhe  efleeta  produced  on  the  ChesH  Bank 
by  heavy  gales  from  the  sou^-west,  and  it 
w«s  Itated  l^at  on  such  occasions  ft  was 
not  an  uneommoTi  occurrence  (when  the 
advancing  wave  met  the  receding  wnter  of 
fhe  WAV^  ImmHiately  preecding  it)  W  see 
an  enormous  masi  of  broken  water  and 
BpVay'HA  vetti\i$sl)y  to  the  height  of  00  or 


70  feet  This  foroe  had  on  several  «eoft- 
aiona  crushed  inwards  the  decks  of  veaaeb 
stranded  on  the  beach. 

During  the  gale  of  the  27th  of  DeeemlNRV 
1852,  iht  quantity  of  ahingle  scoured  away 
between  Abbotsbury  and  Portland^  was 
8,76S,S00  tons;  and  the  qnaptitr  thrown 
in  within  the  next  eighteen  daya  wta 
2,672,600  tons.  On  the  23rd  of  Kovnm- 
ber,  1852,  a  heavy  ground  swell,  oettie^lniii 
on  half  a  gale  of  only  four  hovra'  duration 
from  tlie  south-wost,  scoured  away  within 
eighteen  hours  4,558,000  tons,  and  in  five 
days  afterwards  8^5^4,200  tons  ,of  shingle 
were  found  to  have  beien  thrown  in  again. 
These  quantitiea  were  derived  from  carefid 
admessurement  of  the  pvlyfile  of  the  hank. 

The  paper  was  illuatrated  Ity  a  large 
series  of  diagrama  of  ilie  aectioiial  pivfilea 
of  the  bank  and  the  oatlinet  of  the  ahorea, 
exhibiting  the  geological  featqres  of  the 
coast,  with  the  bearinga  of  the  prmleiit 
winds,  &c.,  together  with  a  edUeetion  of 
specimens  of  the  shingle,  taken  at  four 
different  points  along  the  bank,  and  at  vari- 
ous levels,  from  the  top  down  to  a  depth  of 
eight  fathoms  below  low-water  of  spring 
tides. 

It  was  annonneed  that  the  diacuaaion  on 
the  paper  would  be  renewed  at  the  meet- 
ing of  Tuesday,  May  10th,  when,  if  time 
permitted,  the  following  papers  wotild  be 
read,  "On  the  Conversion  of  Heat  into 
Mechanical  Bffect,"  by  Mr.  C.  W.  Siemens; 
"On  Stirling's  Air-engine,**  br  Mr.  I. 
Leslie,  M.  Inst.  C.E. ;  and  '*  On  the  Caloric 
Engine,**  by  Mr.  C.  Manby,  M.  Inat  C.S. 


At  the  monthly  ballot,  the  following  can- 
didates  were. duly  elected: — Mr.  H.  F. 
Mackworth,  as  a  member;  Messrs.  J. 
Forbes,  i.  N.  Gildea,  H.  P.  Stephenson, 
and  Lieutenant  H.  W.  Tyler,  j|^  ]$•,  ^ 
associates. 


ROSE'S  PATENT  LOCK. 

(Patent  dated  October  2),  mt.) 

The  improvements  in  the  construction 

of  locks  patented  by  Mr.  Rose,  are  repre- 

sented  in  the  accompanying   figures,  and 

have  in  view  the  absolute  protection  of  the 

instrument  from  being  pidbed« 

Fig.  1  represents  a  loekaa  eonatmeted 
by  the  patentee.  A  is  the  case,  and  B  tiAe 
tumblers,  at  the  back  or  top  of  which  fere 
the  springs,  0,  one  of  whioh  is  apjAed  to 
every  tumbler. '  The  nin,  a,  upon  Which  the 
back  ends  of  the  tumblers  mwk^  it  inserMd 
into  the  short  srai  of  a  beH^craik  lercr,  D^ 
the  Aikmm  of  wMch  ia  fittest  to  the 


SSTBOfS  fSTpfXT  p:ptspxmc-iait  PSOCESe.  ^7^ 

long  »fm,  with  iu  pioie cling,  niece,  would 
be  brouglit  doiMi  into  the  holcli  iu  l£e  l>olt, 
as  siioivn  in  fig.  2.  and  effecluaily  picvent 
the  effort  rcoiti  being  eflective.  On  (be 
pressure  beJnK  witbdrawn  fiom  Ibe  ball, 
till;  parts  would  resume  their  original  posi^ 

Fig.  3  reptc6Euts  a  separate  view  of  jV 
bolt,!:,  and  bell-eranli  lever,  S,  showing 
tbeir  pobitiouii  in  reapei;t  ^o  eacli  Dfter, 


at  oue,  A,  of  the  look,  Aod  itpmediately 
ti>avc  the  pin,  a.  The  lone  ann  of  llie 
lem  la  proloaged  parallel  with  the  boll,  E, 
and  (ermiDalei   in  a  piojecting  piece,  i. 


PETRIE'S  PATENT  SULPHURIC- A"CII:)  PROCESS. 


Tsi  nuSn  fettoM  of 
in  carTTtng  on  all  the  |iroeetaea  ai  rnuch  a» 
poaiible  on  the  diOefential  principle,  which 
may  be  bnet;  dnoribed  la  ooodKcting  the 
ohcmioal  ekaage^  or  ofhef  prooNasa,  by  a 
gradnally  nrying  action  along  a  line  of 
njolioo,  in  which  tlte  two  thinga  conecmed 
in  the  chuge,— wbetkei  gaaaa,  liquida,  or 
li«at, — are  made  to  pMa  tbrongh  one  another 
ia  opposite  directioni,  and  the  cbinge  is 
eflected  by  impcreeptibly  amall  difljerencea 
at  raA  iuoMMlTe  poin^  nnlil  tha  two 
Aiegm«BMrga  at  ophite  mdaaf  Uit  liae 
of  aniaa  in  •  compMeiy  different  con- 
dition. The  name  of  thia  lyatem  of  aotton 
fc  anggeeted  by  anatsgyttt  that  moat  power, 
(tal  insirmlMM  of  nodafti  analyiit,  tte 
■dIAmftW   cskwhaaj— «n    (bI^n)  i«anlt 


o  of  indefinitely  anall 


ChM^a  art  IbM  eKclcd  on  tlio-difl^- 
ailtial  piinsipla  witii  adaiarabta  perfeotion 
and  tetnomy,  ^aite  BnaUunablA  by  Uie 
More  ardinRTy  ntodta  of  Ininfiag  twn.taa. 
leriaJi  or  powen  to  aot  on  one  anolhti.  it 
If  only  taiely  that  tkt  tain*  at  tUa  ptinoiplo 


notable  practical  appR- 
aaiian  w  ii,  ihs  om  whiofa  bid*  fur  «0On  to 
become  of  the  kiehnt  inporianoe,  waa  by 
lit,  StirUUg,  in  hia  d^rential  air-engine, 
which,  by  tUa  piinoiple>  walked  with'  a 
^tll^J  utoBiafauig  eeonomy  <rf  iuol,.eien  in 
ita  ftrtt  pieotieal  applioation,  oiany  ye»r> 
ego,  «nd  npoD  wblch  .ili.  Ericiaon  ha*, 
witk  laucbteal,  lately  end e*«0UT»d  to  im- 
profB.  The  acme  piinctple  haa  recently 
bibn   applied,   Udv   pMwt,  with   gitat 
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tuoeet%  taih«  oUftinfaig  ^h«i«9«oentibal  and 
othtr  extracts  ofi  varivaUed  ttred^h  and 
ptiritgr^ftndwitii^beinoM'OOinplata  eocmcmj 

ijii  IJiQ  i|ireseD|  invantioi^  tliift' priridple 
ift  applied  •  to-  «hi>Tarioiia  .proces^a  in  dbe 
nwumfaotiird  «f  .ttilpteine  (Vcid,  both  in 
burning  tke  ««lp]iurQttB  Master,  eooting  the 
gases,  oxidizing  rtbe  Aniie«>  ^condfeflning 
tbtin^'-aBd  4ionfetttiating  ««d  eootiilg  the 
aoid.  ■',  Thef  follAwidg  ave<  'l[iie>-<|iiinoipil 
noiVelkie8.iiiTditediiir  Mr^^sPetnafb  pioccaft- 
Fint|T  a  node:  of  iae«n«iiigr>«  Mntoraoiia 
aadurtlfonii  QomVfeition,  and-  a  spontineons 
feediog^'of >  tfaf-  lurnaee  -tbnougb:  aia  inclined 
gMAiQgr*^fl{i^iQA^O«f*  sideof  wfaieh  lies  the 
stQieki  of  stdpbar,  and^  on  the  other  side  «r 
wLieb^  t^.  Mail  oinculataa  and  melts  .the 
suftpHuiv  v^Ie<  (be  ira^(>of  feeding*  4hua  ob* 
tamed  is.  regulated  at»  pleaanre  hj  a  damper 
^hifch  dtvastat  tliiB  heal  from  toe  grating. 
Seeondlfir  an  arraiigenient^  i9t  •  vaaaJag 
tk0'ash:  to  be  spontaneoatdy  d^poaitedeon- 
▼eniently:'fof:eeig(ieva],' and  tmnyfrmn  the 
partfwhere  <tbfe  eombnstaea*  chieiljr  goes  on* 
XlHrdly#  an  lantaagiefnent  of  aiiviues  be^ 
nentli^.  to  vook  the  parls  of  the.  fumaoe' 
w^re  subUmalilon  nii^  be<  feared^  and  to 
aid  the  e<»ifib«^iom  In  tlie  ash  bgriocrenaed 
hesib  Fourililxi atievff fumaee^ ef a oohunnar 
fortn».for  bustling-  the>  iafaatbie  forms  'o€ 
siilnttttrettB>mathKrk.oll  the diflere»tial  priiK 
ciple»  ^itb  p^rOTiaien  Utv  oooliogand  re*. 
monng'the  reeidunn^eominueus^y,  as  itb 

CdtKed^ .  wHh<Hit  anterraptfaig  the  eoniU 

laaddttitm  lio  t^eae^  the  feil«iring  object  a 
baf«  been  siwuUaneeuaJy  eieetedt  Im- 
proveAaeaits  la  the>coilstr«et.ioii  of  what  the 
inventor  terms  "  Draught  «eUsv"  for  oxidi* 
liaif  and  cendeAsitog  the  suJahnrans  fumes, 
inslead  ef  tbeusiiaUnaden  ohao^bctfs.  The 
fonTi».,in  whieb  they  hsnre'  been  httbecio 
niid.imdlnr  theinatueedf  i'  Celae  apparatits," 
ot,  fVGraeelr.appamiiti,"  berffege«da  tB  bcfisg 
extremely  imperfect  and  nieifioieati*  He 
now,^giTes  ttukwi:  rnlatin^}  to  iIm  host  sine 
and/forar^f  4ba<  iooaeflnatter  to  beao  used* 
and r  the  ipiiepdr  ebotve  o^  spUdJind  porous 
ms[Qer,'«r^sqhiart^i4tnt,fnbJxle0i  andpumioe 
or- oekft  aoodcdinglo  ths dsi&rent  naiCnff^of 
tKo'ebtnges  to.be-effiA>ted.i  .<Iie  also  points 
out  «he!naceBsi  ty .  (oT  attiSiitMit  Ho  passing '  the 
liquids  and  gases  id)  ofipostoe  .direotion* 
through'ih^  (draught. eeU,:  in  eurder  to  obtain 
thoieci^mMif  ^^Qd<  ooaspWl0neaadue)to<di£* 
femitia]< . ^wlliim«  He^  -ol^taiA*  an:  •  ef|uidde> 
pereolniiaft:  ol  Iv^uid.  from  "tHe  top  by:  the 
aetion  oj&,«i;speoi4s  «l>daipf8tene,  having)  a 
flat)  i>q(tamynaftdied  out  li^iirtvafer4Mnmp(» 
audi  ftls0:hy  lui/tarcaiigfincait.^f.  seUtaotiog 
hyjdfslllia^oekefn^ft  disftrUmtang'tbe'liiquid 
byMintafl»i|t0nt;flusli^t  fend  ia  ii  difibaed 
mattnHii,'.'  fai  in^r/e^  .•efipcttvaljK  thaa  <  bgr-  iIm  i 


usna)  means  ofasypbon.  Aiiotlier  point, 
ofsone  importance  in  tbia  mannlsotnreft  ia, 
that  be  dispetasea  with  the  grbting  or  anp^ 
potts  hitfaerta  gentntUy  needed  to  adnk ; 
the  drangkt,  vnder  the  imaas  of  pam«» 
niatter,  besides  some 'minor  iihpro^enientn 
of  ecMstmetTmi.  The  patent  also  iiA^hidea 
improved' modes  of  using  the  dtanght  oeHs^ 
whereby  the  oaddatfam-  is  performed  aritb* 
ovt  nitre-  or  'Bitrie«aoid«  and,  MMn  rmfMj^  • 
wsA  Im  'nnnanally  sBsail  ansatont  of  ttitiie^ 
aeadt  and<aitaligemen198  lee  ^ericng*  tb* 
dt«oght>> eeHs»'  aa  tfaat^  the  ettlire  eonrse  «f 
mannfaetvte'  ie  performed  at  onoe.  Bj 
these  the  lumes  are  absekbed,  oaddiscd  int* ' 
8v1pli«rte«4ic5d,  eotteentmted  and  claBtfiedy 
and  the  snlpbtiriti  vanour  ariaiogfrotti  c«n* 
centration, 'oondensed  and  re<i>eoneentratodv 
and  the  products  cooledv  ready  intM,  m 
one  and  the  sameproeeaa.  Tlie  peocead  *4>t 
oowtentratiah,  however,  tr  not  olaiaaed,  «a 
the  paffeentee>oonalders  it  due  to  MnOoaastoCk^ 
-^e  apptieatfoo  of  improved  maana  of  to.- 
taining'S  powerfol  dnmghtor  sneiion^f  air 
through  the  draoght^edla,  bythe  applicatiaii 
of  "a  known  apparatus  for  pfoduemg  a 
draught  by-tftM  frlUbg  of  bMken  w«ter  or 
spray  down  a  Tertieai  shafts  and  alaa  hf 
hydraulic  «ir«boldera ;  and  tbo  omployniesil 
of  an  apparatus  which  tbepaietttee  ealla  a 
stsreo'-oxidatoff,  in  whieb 'an  'extendve  anr-t 
faeeof  certain  aalid  matters,  platimmrbeiai^ 
protbrned,  is  obtained  with  the  ledst  possiUir 
substanoe, are  cAnoaotsriatic  fisatttrsa  in  due- 
forat  of  Jtrrangemevt.  The  appacatni  ia 
elAimed  in  oombination  witli  a  donUo 
furnace,— >a  draught  power;'  a  mtana  ^af 
btiiiging  the  gases  to -a  certain  temporatuiv 
necesaai^  to  t&e  aietioa  of  the  Btereoi-oxi« 
dator,  in  paaaNig  tbrougliwhieh,  the  con- 
version 4f  salphnrons  into  'tbe  -  stmagest 
fonna  of  >  sulphorie  aoicl«  is;  suddenly  and 
continnonslycfierted  without  natreer  OfiqUidy 
and  a  osndMoer»  oh  ^e  ooastaietios  of  ^be 
improved  draughtueei^  wbiek  delivora  tbe 
produoir  * 


A^'PrMtiifut-  TtiuHse-  oolite*  HimnfittHire^pmd ' 
i    hUirtbutlofi  rf  Cod^gnsl    Illbsttat^  b}r 
'    Bngravlogs   trom /WojcVwjg '•  drAvring:;^ 
with  gcaetodl   BatiaqMtes.    B5  SiaMUKL 
t    €i«oo;- JuM.; '  M;I.C.B ,  F.O.S;    6«e««d 

!  tmbn:  jrohu^Wi^aic: "      " 

;   <Tit£>bistory;<oC  bHJ9naft,^og»esaj|auatbe 
at' ail  tlioes  a  sdb^eetof  Mtt-iMipttrttnoa; 

!t  Ife  Piston istiing  i?1(Ji%hat  Veadiness  every  * 
xlstu^  gepe^tijQn  ha«  takei^,  possie^lou  of 

j|t8i  inlief!iMnce« : winhoMt  mneb  inquiry  as  to.  > 
Its*  os:^guii  . .  iV¥e^i  the  ^proaeafc  babitdnla>  of  a 
cooDtry-  abottodiiig  <  intappUytoeay  ibr>  tbe 


iaajtmrsnKr^oK'W^  aox  OASif 


f. 


sn 


p1»caM]rftiMMUe,  m»  tb  supply  tira  stutraliit 
of  .oliaiatie  Mlcitfioits  toriAie    brditiaiT' 
fatwtti,  tinAenoy  t>f  -grcfaripua  knaaanity) 
— *«enreeiy'*  appreciate t  the  vast  ajinwitit,  0I 
hvtDan^llieuBfat  to -wkiob  we  ato  ind«btBd< 
for  ike-  tengthenett  day* aiid  xeguisted  •  4ein<i 
p«iktar6' wftli  wfaicii,  'in'  spite  -of  a  lucli 
latfitodei  aaid  ft  ei ngulaiAy  Tariablfer  clihiate/ 
W0.  Itave  vomeliow  invested  ounehres*  <  It » 
true-that  noKEmglialiman  is  igsKirant  of  tho 
faot;  that  lie  is  miinly  indebted,  to  an  abim» 
dloit'svpply)  ef «  eertaifa  mineral  ddpoatt 
foi^'this  amelieratfton' of  bi^  etbeiwise'veiy: 
unbODHEDVtkUe  doildalieo.    It  is  ttoli-qiats. 
so  -cM^in,'  bowevcp,' that'  EngiisbaeB  ^t9 
gcnerrilytumure'tbat'OoaUfielda  m  •distttt^. 
bAM  r«^  •  tolerably  '  e(|nai  bandoTer  tbe 
wboUtsuiAce'of'tbe^^be*'      '■  :  /     .1.1' 
f'Tbe^vsv  of  thinerai'esBVa*  fiiel;iB  ^of 
senc^'^Bitiqaitgrtamongat^fiSk'  'Tbe-gzadnal 
apafti«a*idir6f  tfai»  Material  4o«peniti«iis  id' 
iNneb*  >  an :  ekvatech  tempen^ure  .#afr  ne^t^. 
safy,:it«  sidwtitntidQ  lor  itoodoe  Teg^tabls' 
fael^aaiithis  ldtte#  beeanenoavte,  its  intr«»*< 
dnctiMr in*  n^taUUrgio  vwanifr clnraa^in  tbe  < 
stapcudoue  indhAaieal  opersAioBto  tofissh 
poHs^'wileB,  fte.'frd.y'*HtlieBoraiie<ainoiigs|^ 
ilie«bToiiioiedeeid>wcU.iflidtofitood  agen^es: 
of  <iea^  in'  Iber  staples!  of  eui.  eeiniliyr'and. 
it  iB>8«ffioiantiy  intcBigibkt  te<  all  wbor  xnay- 
loieej'iayayBd/  ftb9  ffeniAl  'ebmfort^ef  a;  ims^- 
c«ki>flnf  ''But  kirfaa"i^eBerv8dtfiBr.o«f)«twn 
tinfei  to  wifedSM  aiiedupfl{ipiHoatao»>o£  tbir 
iB?ainiible>igeokiipcaI.:treaaiire4.  -  Coal  bad' 
gfftdn<'tis  beat(.it  war  noir  ealledi  upoat^. 
gf«e  vS'ligbt^alsod  v  '\      .    ,>  ^    .       •.  -^   : 
>L«kvl(^  pMias  be  given;  to^ibosebbseiTingi 
anft*  itttelligeiili  ines  vbo  'kncv  .bow   to 
ancwcrtbiaideiiiandL:    FfMrtyyieaKc  hare  not 
yet fMsed  siMe  lA  waa'answeBed*    *The  pio-  • 
bhnoB  wfevneiir^iiiallists  featorss^    PtoeuaBa4>i 
ti4>  •hemietty:  bad  acinreel^  rani  griittsiae»  tbe 
babitttder  ref  i giaeomv'bodies:  tveve :  •meb  tas; 
abilDatito^Jeln&tb*  gvaap^Oltbe  Q|»enti}iu 
Coal  bad  hitherto  been  dealt  with  iaiOpeB' 
ftre-places ;  its  Tolatil^contents  had  passed 
into  tbe  atmosphere,  and  were  disregarded. 
TlNMe^ii^gSl»iwt\q;»raduots^'irereY  n#w.^to/ba 
re^ii^bfl^^li  st^«,4js^i^uted^J^«r.e,|^d 
there  at  wul,  and,  we;£gned,  itoeasured^  ana- 
lysedV^^d^estin^teli^-^in  ihci:,  t6%e  ttilieh^d 
asi *Ai<MicH'i  of^fttoraikM  sMt'tale,  '^th 
a  [)p««pl   €iP.<HWfiH.' )A\\.:  t^i  W49^il|di9- 
pensable  to  the  safe..iQ^tin,eft  ot^<s^pit«l 
in  the  manafaoture  of  gas  for  lUuminaiion 
ttMk  HnmA.  ' '  Vuiaamcmf  «iid  dMteult  as  weie 
tlvMW I f f <|ni wtnfBte,  ftboi'Wsrft^l  seiliir  Met;. 
aa^U^  rendei  ljgbJtiaj^by|s«i  Qncj  f  f  fjx^  jgriQ^t^  1 
ludfative  speculations  of  the  day.  while  its 
ad^attta^eT  itt  a  plUic^Oi^  of  View^fl^v^' 
admitted  lif'jtbe  vliffitUt^>'fhnht'uUuJMd^ 
w<rd(tbiidilBb«dtfat'wb|chiytood4n  tbepatb' 
of'  Ae  I  'first  jeapdMsiieiiterf'  in'  ibi*  <iiew.  pniw*  j 


sdst^  dndi  araongBto  ftboso :  «4td '«trbin>  pwei ' 
t4ringi(f  Aht  Teaksitocavty  ilrtO'irailaoessM)'* 
ismeif  no  niliii<l-atind8i'80'1ir!gfb  a^  thtft'crf' 
Samuel  Cleffg.  The  impress  of  Ms^'gltitu^  ' 
isbtiilin^irae-tpMi'^crrery  g«a«]»4cin^  atid 
gtitmetini^-'apiparBtiisv  :and  'we<bib'  led'  to  t 
these  nndarksiipoii  tUe  •■  iiitetestkig  Mb^" 
by^tfata^eaxancvaf'lher.s^q^NMl  «dit|on<Df'^ 
luii<soii*a  mnch^piuKted  «(drk,  *■  r  v  ..->'.  >     >  < ,  •« 

"We.  hstfe^iii  •sr'prieedinvfobstfmtMMii^' 
takfn 'eome*  kiotiee    of'wmt  hadi  to  be' 
done  by  thostf  i^boid  task'  was'the  eitab.  < 
lishmenttof  «09lHg«t4igbting/' aa  «  c4Ma>.^ 
raeroial    enterjiiw.*    TMs'wasr'dfilHitM' 
wfitb  a  raatdiiy :  laMfretber  <  1inpHcMeivt^d,<  • 
and'  in  :  a  •  Tisty  *great  dtgi^s' '  tkrovgb  "tlhe  . 
Bl^odity  'add'  pel seirerknoe ' of  iMv.  ^Q\^i 
serij;  tmdi  wdoannatbot  expHNW*  adf  sdmL 
fadtion*  at'  like  'ireiappeanribbe>  ^*  r'wbtOi 
on  g«8iligfatibg^A«m:tbe!>piNi'of'sndibev ' 
Saimiei  Cl«gg,'rin.twkiob  tlM  p#t»tfttt  ikmk'' 
o^  tbe  sft  00 gaswUghtiiig  it«iost<elabdiwtely^ 
tfcated*  On.<  :He«Mkfc(!ingf^'  %•  ^e'do^'tlM^- 
first  impiteqdoB  ef'thito  Marking  disiiirreirfj  > 
and-  tbe>  lAmilratioiD  with  •  wbfah  'W0"fil«t> 
stodied  tke^  m^enftiifeKgiiiiini  •displayed  •  iti' 
tbe'Tvitoua  iarran^petaieiita  '^dkential'  to: 'its'' 
applioatioh,  we^  nvdst  allow thht  >  nbtking  in  ^ 
it^  later  progVess  has'dooufMd'  td  lessen  bjut 
estamation  oi  those  eaftyeilbrttj  orto  r^cdg^ ' 
nfixe  «ny  Ver^  naicriat  teneetlon/  as  thigbt ' 
half  ebe^lMitioipked^'of  erroitt  likely  vnotigb 
to  be  oHTAlfBd  In  proodssee  perfi9C|tly  original* 
O&etnieal  :ticrw8  oif  the' eubjeet  bAvn  not 
changed! '  MedilloBtiOns  'of'-tn«ni|Milatl«A  : 
have  been  introduced,  improved  fonns  df^ 
appar^tas;  B  btUel-appreciiftiMi'of  ktidterlil, 
a  more  i^d  '"eeoi^bttiyv  aAd  actnueh  *nitBt«>i 
peilfeet  knd«l0dge  of  the  endless  MMbiiiai  • 
tio»s  of  tbie  eknnenta^oarbbji  andtvN^dr^gefi^ ' 
are  all  berae  *a^ple  testimenty  to  in  Mv*^ 
Cle^g's  b«i6k(  but  no««iMstondidg/ gM- 
nMking'iB  now wkatiiwsw^foity gears' ago^  If 
wis . «llow  ^r  tbe'  %ttxby^bity  •  ruU-D^^thuofb' ' 
resiM  el  ejepemiet.  "Tbsivcbiir  disperierice- 
is  bf  the 'highest  Irahiepi^t  shoini'liy  tlle^ 
compatisab  «if ith0  piietf  '■  of  gu^  '-tut  ikii  '^«y  •  < 
anii'ttaepride'itb<^e:liiiFty)yeu%  tagvi'^Wd^ 
an>  merely  :sayiba  thiatgaaimakkvg'ihiiJ^nWt  • 
improved  in>  anjrWy.^sMJtBiblv  4egtee/"'9^« 
revoimcim  'of  dtdctni^  •  bxs'  ^ttikeit  'plaoe*' 
Tb^Tthipg^is  bMtertvMrddhtoodi  AMd'bttw^' 
pmfitu  "  sre  < '  a«taiiHibto  '^  fi«m'  ■' "« '  >BHiird#^i> ' 
'niavginr-'atod4kat9t«lh-   '''^'■'■'.   •<<<>;    >   '><-' 

.fiftf/ClcMihas'^triai^d  {kiir^bjtetj  «»>«>' 
cobibief  del!  om^>  audi  fw  tbidk-  b}«  bMk^may'  ^ 
be  vof0yred>4o  wMi  'ptrftyt  coiffifteiick ' '  'ITb  • 
cav^fiiliy  >)ats  Kefore^bift  >  tf«iH^  aH  fktit  Is  ; 
doiogvi  'Slid '  «ll '  tkii^>  bias  -been!  ■'  d»vi6i  >  <  H^e  > 
examinits  'tber-vMi^u8^<mrftei4sA>s>'whldh<  tkei 
gamttudi^r '^nii^ '  b«ve'  't0i '  <deil  'if icb/ '  aM  ^ 
jaffiflcqa  b*  tbmpjipa!dnfi9  <i^tt%  tty  ia«h;> :  llier '  Is'*' 
iecjually  oopioMs  Md  mitf^toHri  ihiii'dcsbrip^  * 
jtioiii  ifOm  Vafdmii^  «|{|[nii»ta«;  la'iKttt  ik«'> 
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the  luani^turey  piurffi^ti^ip,  and  nie^sur^ 
^ent  of  gAS,  as  fpr  Us  distributiou  and 
eqonoimcal  consumption.  Xn  a  word,  lie 
has  left  ^olhing  unexplained,  and,  for  the 
convenience  jot  the  eas-enjKineef,  he  has 
carefullv  tabulated  alf  the  tacts  which  are 
susceptible  of  that  very  convenient  mode  of 
treatment.  The  illustrations  are  abundant, 
practically  exact,  and  of  the  first  order  in 
point  of  artistic  execution.  Upon  full  con- 
sideration, therefore,  we  have  no  hesitation 
iti  saying  that  th^  art  of ^  coal-gas-lighting, 
as  it  is  now  practised,  is  presente4  to  the 
reader  of  Mr.  Clegg's  treatise  in  a9  lucid 
and  compiendious  a  fo^m  as  cai>  poasibly  be 
given  to  a  subject  of  so  complex  a  character 
— a  subject,  too,  which  unites  for  a  com- 
mon purpose  so  many  portions  of  physical 
science,  and  upon  the  correct  application  of 
each  and  all  of  which  the  suQcess  of  the 
ojjjerator  must  depend* 


REGENT  PERFOUMANCES  01?  THE 
"  BBNGAL.'» 

The  Peninsular  and  Oriental  Steam 
Navigation  Company's  ship  Be/f^a/,  Captain 
H.  w.  Powell,  arrived  at  Southampton  on 
Monday  morning,  bringing  the  |ieavy  por- 
tion 01  the  East  India,  China,  and  Medi- 
terranean mails. 

It  appears  that  on  her  homeward  passage 
she  experienced  from  Malta  to  olT  Oporto 
a  succession  of  strong  head-winds,  or  she 
would  have  arrived  early  on  Sunday.  On 
the  24th  ult,  while  crossing  the  Gulf  of 
Lyons,  she  met  with  a  strong  N.W.  gale, 
with  a  heavy  cross  sea,  through  which  she 
steamed  9  and  lO  knots.  From  Oporto  to 
Finisterre  she  had  a  fresh  gale  and  thick 
weather  from  S.S.E.,  and  across  the  Bay 
light  variable  winds.  She  is  found  to 
steam  against  a  fresh  head-wind  10  knots, 
in  smooth  water  with  np  wind,  11^  and  12 
knots ;  with  her  fore  and  aft  canvas  sh^ 
goes  12  and  13.  and  with  all  sail  set,  and  a 
fresh  breeze,  sne  goes  H  and  \$i  knots. 
^eT  greatest  run  fi^  24  Consecutive  hours 
was  836  knots,  giving  an  average  of  14 
knots  an  hour ;  the  latter,  we  believe,  nearly 
equalling  the  greatest  run  ever  accom- 
plished by  an  ocean-going  steamer.  During 
this  last  nassage  she  has  not  had  six  con- 
secutive hours  of  fair  wind,  so  tiiat  her 
steaming  qualities  have  been  well  and 
satisfactorily  proved.  Her  run  from  Malta 
ta  Alexandria,  830  miles,  yf^f  accomplished 
in  70  hours,  and  back  to  Malta  in  72  hours. 
Coming  up  Channel,  fresh  easterly  winds 
prevailed,  the  sailing-vessels  beating  up> 
being  under  double-reefed  topsails. 


SPECIFICATIONS  OF  ENGLISH  PA- 
TENTS ENROLLED  DURING  THE 
WEEK  ENDING  MAY  5,  189S. 

William  Edward  Nswtok,  of  Chaiio 
cery-lane,  Middlesex.  For  i$a§n'ovemenU  in 
tteam  ^nd  otlter  gaugeM,  (A  communioa^ 
tion.}    Patent  dated  October  11,  1$^2. 

Tne  patentee  describes  and  claima  an 
arrangement  of  apparatus  fpr  indicating  the 
pressure  of  steam  and  fluids.  It  consists 
of  a  corrugated  plate  or  diaphragm  of  ateri 
fitted  in  a  chamber,  to  which  the  steam  or 
liquid  whose  pressure  is  to  be^  indicated  is 
adniitted.  The  steam  acts  against  one  aide 
of  the  diaphragm,  and  the  other  aide  is 
furnished  with  a  rod  or  lever  in  connection 
with  tlie  machinery  of  an  index  or  dial*  the 
hands  of  which  are  moved  by  the  delU^otion  of 
the  diapliragm  produced  by  the  piesiure 
exerted  against  it.  'When  tlie  pressure  is 
removed  from  the  diaphragm,  the  handa  of 
the  dial  return  at  once  to  sero,  the  elaaticiuy 
of  tlie  diaphragm  being  sufficient  to  bring 
it  back  to  its  original  position.  The  J-etum 
of  the  hands  is  aided  by  a  polled  spring  act- 
ing against  the  axis  on  which  they  are 
mounted.  The  same  arrangement  may 
also  be  employed  as  a  vacuum  gange. 

John  Field,  of  Wamford-court,  T^og- 
xnorton-stieft  For  Umwem^Hk  i»  tr^mt- 
/erring  mtd  fftrmtutg*  (A  conpnuiUQatian*) 
Patent  dated  Ootobez  14,  18^2, 

This  inventipn  consists  in  tranafexring 
designs  to,  and  producing  auxfaoes  anitable 
for  printing  from,  by  the  employment  of 
bit\mien>  or  other  material  capable  tf  being 
dissolved  in  ether  or  other  aolyeiit»  and 
then  rendered  inaoluble  by  exposure  to  light. 

In  carrying  tha  indention  into  efieot*  thm 
inventor  takes  a  UUiogxaphic  stono  or  sine 

Slate,  and  covers  its  surface  witb^a  thin 
Im  of  bitumen  (by  prelerenoe  that  obtained 
from  Judaea),  diasolved  in  ether,  gr  with 
some  other  preparation  fulfilling  tbe  ooa« 
ditions  before  mentioned.  Thifl  optf  atioo, 
is  of  courae  to  be  performed  without  expo- 
sure to  light.  He  thmi  laya  on  the  pre- 
pared surface  a  photographic  negative  pic- 
ture, and  having  covered  it  with  a  fiate  oC. 
glass,  exposes  it  to  the  action  of  tbe  light 
of  the  aun,  when  the  parts  of  the  aarfaee 
left  uncovered  by  the  diark  portiona  of  the 
photograph  will  be  acted  on  by  the  light* 
and  the  nlm  of  bitumen  thereon  rendered 
insoluble,  whilst  the  ^m  on  those  parts 
which  are  protected  from  the  light  will  not 
bo  a^ted,  and  nur  be  washed  off  b/  means 
of  the  solvent  used,  leaving  the  plate  or 
stone  in  fit  condition  for  use.  Or  it  may 
be  iurtber  treated,  preparatory  to  printings 
by  wplying  acid  to  bite  out  the  expoeed 
portions,  or  by  etching,  or  other  deaiiabk 
propesa. 
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Claim, — ^The  combined  processes  of  trans- 
ferring  and  printing. 

Thoii AS  Carter,  of  Psdstow.  Comwalli 
ship-builder.  For  imprwemenU  in  propelUitg, 
Patent  dated  October  U,  1852. 

This  invention  consists  of  an  improved 
construction  of  direct-action  submerged 
propellcTi  a  description  of  which  will  be 
given  in  a  future  Number. 

Walter  Ricardo,  of  the  firm  of  A.  and 
W.  Aicardo,  of  London,  share-broker.  For 
hg^^ooevunh  in  gtU'bumer$»  (A  communi- 
cation.)   Patent  dated  October  14, 1852. 

CUAmt. — I.  The  manufacturing  of  gas- 
burners  with  two  or  more  parallel  slits  at 
their  ends  or  tops,  so  that  the  gas  may 
issue  through  them  in  parallel  sheets,  or 
flat  streams. 

%  The  manufacturing  of  gas-burners 
with  two  or  more  slits  at  their  ends  or  tops, 
so  inclined  towards  each  other  that  w 
Issuing  sheets  or  fiat  streams  of  gas  may 
converge  and  meet  together,  forming  a 
single  flame. 

EiCBARD  Aecbibald  Broquait,  of  the 
firm  of  J.  C.  Robertson  and  Co,  of  166, 
Fleet-street,  Loudon,  patent  agents.  For 
improv9m€nt9  in  wtowinq,  cuUing,  and  reaping 
machinf$,  (A  communication.)  Patent  dated 
October  14, 1852. 

These  improvements  consist  in  certain 
additions  to,  and  modifications  of,  the  Ame- 
rican reaping-machine,  for  which  former 
letters  patent  were  granted  to  Mr.  Brooman 
(on  behalf  of  the  inventor,  Mr.  M'Cormick,) 
the  7th  December,  1850.  A  full  descrip- 
tion of  the  machine  appeared  in  our  pages 
at  the  time  the  former  specification  was  en- 
rolled (see  vol.  liv.,  p.  481),  and  the  scone 
of  the  present  improvements  will  be  readily 
seen  from  the  claims  now  made^  which  are 
as  follows : 

1.  An  improved  form  of  finger. 

2.  The  placing  shoes  or  supports  at  dif- 
ferent interrals  along  Uie  nnoerside  of  the 
finger-beam. 

8.  A  peculiar  form  of  finger-beam. 

4.  A  double-edged  cutter. 

5.  The  delivery  of  grain  by  meana  of  an 
apparatus  so  arranged  as  to  deliver  the  grain 
to  the  side. 

6.  The  inolbation  of  the  platform,  or  of 
the  bars  from  one  side  to  the  other>  so  as  to 
faoilitate  the  delivery  of  the  grain. 

7.  An  improved  scraper-board. 

8.  Certain  methods  of  raising  and  lower- 
inffthe  wheels  which  csrry  the  machine. 

William  Bmowir,  of  Heaton,  near  Brad- 
ford, York,  medhanist.  For  ccrtoiv  tm^oo^- 
menU  te  machinery  er  apparnim  fir  prepare 
ing  oaif  tpinning  wot,  kdrt  fiax,  t^lkt  wid  att 
other  fUtrotu  materiait.  Patent  dated  Octo- 
ber 18,  1852. 
^  The  improvements  claimed  b^  Mr4  Brown 


in  relation  to  preparing  machinery,  consist 
principally  in  certain  new  arrangements  o^ 
the  heckles  and  combs,  with  their  holJerSy 
and  in  an  improved  form  of  comb  tooth. 

The  improvements  in  spinning  machinery 
consist  of  a  novel  arrangement  of  stop, 
motion. 

William  Eoward  Newton,  of  Chan- 
cery-Iane,  civil  engineer.  For  improvementt 
in  machinery  or  apparatus  applicable  to  public 
earriages,  for  ascertaining  and  registering  (lie 
number  qf  passengers  who  have  travelled  lAere* 
m  during  a  given  period,  and  the  distance  each 
passenger  has  travelled.  (A  communica- 
tion.)   Patent  dated  October  19,  1852. 

In  this  improved  registering  apparatus 
the  indications  both  as  to  number  of  pas- 
sengers  and  distance  travelled  are  produced 
by  means  of  a  pencil  or  mariner  for  each 
seat  in  the  conveyance,  acting  against 
the  surface  of  a  strip  of  paper,  which  is 
moved  along  by  means  of  clock-work.  The 
pencils  are  actuated  by  means  of  leyeis  and 
connecting-rods,  which  receive  mqtlon  froin 
the  seats,  and  the  character  of  the  lines 
marked  on  the  paper  shows  whether  the 
seats,  haye  been  occupied^  or  othexwfse 
during  a  given  period*  the  clock-wor^ 
being,  of  course,  arranged  sq  as  to  Vfkpy^ 
the  paper  forward  at  a  stated  rate  of  pxo^ 
gression.  Dqring  the  time  t^e  seats  are 
unoccupied,  a  wavy  or  zigzag  line  will  be 
drawn  by  each  pencil  i  but  when  the  seats 
are  depressed  by  passengers  sitting  down,  a 
vertical  stroke  will  be  produced,  ant)  durine 
the  time  of  their  occupation,  a  horizpntal 
line  I  the  sig-zag  being  again  returned  to 
when  the  seats  are  quitted. 

The  claims  are  for  the  general  arrange- 
ment of  the  apparatus  acting  as  described* 
and  the  arrangementa  by  which  the  several 
required  actions  arc  produced. 

William  Eowaro  Newton,  of  Chan# 
eery -lane,  ciyil  engineer.  For  improvemenie 
in  machinery  or  apparatus  /or  sewing,  (A 
communication.)  Patent  dated  October 
19,  18S2. 

The  maehinery  claimed  under  this  pa« 
tent  is  intruded  for.pcrfotm'mg  the  oper<(^ 
tion  of  sewing  by  means  of  a  double-looped 
stitch.  There  arc  two  needles  emplqyed  for 
this  purpose,  one  of  wliich  works  vextioally 
and  the  oth^r  horiaontally ;  ^ach  needle 
carries  a  separate  threadr  which  are  looped 
into  each  other  alternately,  the  doth  oir 
material  to  be  sewn  being  fed  forward  under 
the  vertical  needle.  The  mficliinery  coin- 
prebends  also  an  arr^ngenient  for.l^ecping 
the  scfing- threads  h^  a  proper  tension,  ef 
-  they  come  if  ovn  the  spools  or  bnbbius  ,on  • 
which  they  ^re  wound.   . 

Alfreo  ViMck^Ni  Ni^vv'TQ^i  of  .Chan-f. 
oery-lane,  mechanical  draughtsman.  Fot 
on  improUd  mode  rf  imnt^facluring  raUwi§ 
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ehair§^  ,  (A  QOfiHmuu^aU^n^),    Patent  dated 
October  Id,  1853.  * 

This  inoinwTed^m^jie  oil  maAHfactnring 
r&ilwajT  chairs  consists  in  rolling  them  in 
conti^uoUB  lengths  from  bars  or  narrow 
plates  of  wrought  iron,  and  then  cutting 
these  lengths  into  separate  chairs.  The 
bars  or  plates  are  bent  in  at  the  edges  by 
a  preliminaty  process  of  rolling,  previous 
to  subroiuing  tjaem  to  the  filial  operation^  In 
performing  which  a  mandril  or  equivalent 
contrivance  is  employed  to  prevent  the 
lips  of  the  chairs  being'  too  much  bent  in ; 
^e  xrian^i!  should  be  of  a' -somewhat  simi- 
lar form  to  tbat  of  the  irail  with  which  the 
chairs  rolled  on  it  are  intended  to  be  used. 

Chinu — ^The  rolling  of  railway  chairs  on 
a  niatidril  of  otber  equivalent  contrivance 
in  continutms  lengths. 

.  JosBPiL  Fhhim,  of  Liverpool,  wholesalie 
druggistv  and'  Robert  William  Sievier,  of 
tJpper  Holloway.  P&r  imprxwemfmit  in  brew- 
v^  ;  Qttd  ak^w  tfte  gfroduetiom  qf  extracts  or 
iri/uiiont  for  other  purpoitt*  Patent  dated 
Oetbber  19,  1852. 

The  patentees  describe  and  claim, 

1.  An  improvement  in  brewing,  by  ob* 
taining  extracts  from  nwk  by  nacans  of 
previously  mad?  ipfusioqis  or  extracts  from 
nops. 

2*  A  moda  of  obtaining  extracts  from 
malt  and  hops  by  means  of  a  suitable  sol- 
rent  when  the  operation  is  conducted  in 
a  vacuum.  This  process  is  also  applicable 
tO'theinflluag  of  extracts  and  inAisions  for 
ffeneral  ptirposcs. 

3.  'A  mode  of  treating  extracts  of  malt 
and  hopnvnder  a  pressure  of  air  greater  than 
tbM  df  the  atnosphere,  by  whion  means  the 
aroma  or  volatile  principle  of  the  matters 
under  operation  is  preserved. 

4«  An  appava^s  fov'  cooling  worts  with- 
out expdstrre'to  the  efr,  wherein  a  relKge- 
rating  surface  is  employed  as  a  cover  to  the 
vessel. 

6.  A  mo4e  6f  obtarrning  extracts  for  brew- 
ing  andphannaceuficnl  purposes,  by  causing 
Auida  to.  oivouUte  fhrough  the  materials 
by  the  application  of  bent,  the  fluid  beuig 
heated  in  n  tcsrsd  detached  from  that  in 
vhieh  the  extract  is  being  ihade. 

Edward  Br  ailsford  Bright,  of  liver- 
poolv9ecretirytath«  English  a»d  Iri^  Mag- 
netie  Xel^oph  Company,  and  CttARies 
TiLSTOM  Brioht,  of  Manchester,  telegraph 
«rig{neer*  F^^mproMmtntt  in  making  titer 
gruffUceompittnirotiom  and  in  inttmmenti  und 
appwpalm  empioyid^  therein^  and  connected 
therewith.     Patent  dated  Ootober  21,  lSi»2. 

ThepMent^s  clMiM'with  refeMnoe  to 
their  First  improvement ;  Firstly.— The  api 
pflieatsen  of  •  tliifd  axk»  and  a  T^piece  or 
iOiipr  nleirhaiM«Rl  locking  apparatus,  in 
order  to  obtain  th«  dead  beat  right  and  left 


moCiori'df  «n  lndic«(ting  needle  or  aoimter, 
ill  'Ooxi}unetidtt  -with -a  aingle  <mianeiiA|^ 
wire.  Seeoiidly,  The  application  of  a  BMg. 
net  or  nuignets  to  an  €l«etra-magnctio  eoil 
or  coils,  using  the  foroe  of  repakion,  derived' 
from  a  current  of  electricity  polariimgsoch 
coil,  to  move  the  magnet  away,  and  the 
attractive  force  exeroieed  by  Ike  aoft  koft 
of  the  coil  on  the  magnet  when  the  c^-^ 
trieity  is  withdrawn  to  bring  such  magnet 
back  to  its  original  position,  and  this  may 
be  combined  with  an  auxiliary  eoil  or  ooila 
exercising  attraction  imon  the  otiwr  pole 
of  such  mignet,  which  auxiliary  coil  or 
coils  may,  by  arrangement  of  power,  eitbce 
have  cores  of  iron  or  not,  »  may  be  meat 
ddsirable  from  the  nature  iff  tibe  cbrouit  in 
whieh  the  apparatna  is  being  used* 

With  reference  to  their  Beeond  hnprore*. 
mentj-^Firstly,  The  use  of  marine  glue  in 
combination  with  wood  or  other  smtable 
basis,  and  of  metal  clamps  or  JkateniagB, 
coated  with  gutta  percha,  for  above*f:rouBd 
insulation  at  or  about  the  pointa  of  sap^ 
port.  Secondly,  The  use  of  a  sharp  edge 
or  ridge,  upon  which  moisture  will  not  re« 
main,  such  edge  being  interposed  between 
the  wire  and  the  post  or  ground,  the  wire 
not  resting  upon  such  edge.— ^Thirdly,  The 
suspending  above-ground  wires,  where  m 
series  is  used,  in  such  manner  that  no  wive 
shall  hang  at  any  point  perpeadieularly 
above  another.  —  Fourthly,  The  varions 
means  described  of  suspending-,  ikstcniag* 
and  shackling  ahove-grouiid  telegraph  wires. 

With  reference  to  their  Third  ana 
isaprovements.  -^  Firstly,  The  insui 
subterranean  wires  by  placing  wires 
boards  as  described. — Secondly,  The  in* 
terpoaition  of  a  fiexible  washer,  when  no- 
der  ground  or  submarine' wires  are  pro. 
tected  by  a  ribsind  of  metal  wemd  so  that 
each  turn  of  the  metal  b«nd>overia^  Un 
preceding  turn,  placed  between  the  overlap 
and  preceding  turn. 

With  reference  to  their  FM;  improve*, 
ment — ^The  transmission  of  electrical  eev«> 
rents  of  either  kind,  in  either  diiBuUuu 
through  the  same  wire,  serving  as  a  cttn- 
dnctor,  in  broken  lengths  of  raihvayt,  of 
electricity  as  described  between  two  or  men 
telegrcph  inetrumttits.--*  [N'sfr.  They  ere 
aware  that '  hnstrunients  have  been  con- 
structed whereby  reliys  of  electrtoSty  «a« 
be  passed  in  one  diivction  and  of  oet  kte^ 
but  their  invention  consists  in  apparatm 
whereby  both  positive  and  negative  currents 
can  be  passed  consecutively,  at  will,  toM 
ways- on  one  wire.] 

With  refot^ttce  to  their  Sixth  Improte^ 
ment,  A  peculiar  method  described  of  ttim* 
ing  instruments  Into  or  out  of  cfreuir,  to 
be  used  in  connection  with  any  deeliCMlte^ 
apparatus ;  and  espe<erally  the 
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ing  -ft  telegraph  <  inftcumonl  «r  ij»Hrumea(ft 
out  .of  oirouit,  or  into  circuit  from  «  4i»tant 
stfrtieiiy  liy  tito  employment  of  a  certain 
■ftries  of  ■imnUanoom  . signals  upon  m^r^ 
Hum  mm  telegraph  instrument* 

With  rcferenee  to  their  Sepeuth  improve* 
motttf  A  moans  of  aseertaining  the  point 
of  any  &oUin  the  conducting  wire  or  wires 
from  a  distant  station,  without  the  necessity 
of  pcocoeding  to»  ornear  4o  tho faulty  spot.' 

with  reference  to  their  Biahih  aadNitUk 
improTements,  Tho  standard  galvanometer 
and  Tarione  lightning  protectors  desoribod. 

With  reference  to  their  Tenth  improvcN 
mont;  —  Firstly,  The  use  of  apparatus 
whereby  for  every  movement  of  the  handle* 
lever,  key,  or  other  arsaagement,  including 
return  to  original  position,  only  one  cur- 
rent of  magneto-eleotricity  is  passed  from 
the  induction  coils  of  magnetic  sending 
apparatus  to  the  conducting  wire,  so  as  to 
aUov  of  eitiieff  the  positive  or  negative  our- 
Bsnt  being  made  use  of  separately  at  will 
on  one  conducting  wire,  enabling  thereby 
signals  to  be  forwarded  on  a  single  wire, 
eqnivalont  to  those  atuksahlo  by  the  pole 
changer  of  a  voltaic  series ;  suoh  result 
being  gained  ttther  by  putting  the  induc*- 
tion  coib  upon  short  circuit,  or  by  break- 
ing the  connection  botween  them,  or  be- 
tween eltiier  of  diem  and  the  conducting 
wim  or  the  earth  durinff  a  portion  of  the 
owvement  of  such -handle,  lever,  key,  &o*, 
in  order  to  nrevent  cue  of  the  two  currents 
created'  hj  ttte  backward  and  forward  move- 
ment  of  such  handle,  &o.,  from  passing  to 
the  xooeiving-stpparattts,  thereby  obtainiag 
in  iioedle  tdngraphsa  right  and  left- motion 
of  a  pointer  upon  a  single  wire ;  and  thsr 
same  ts  applicable  to  various  descriptions 
of  telegTaph8.->»Seeondly,  A  non-reoiproT^ 
dating  ciresut  completer,  whereby  the  cor- 
rottt  of  electricity  Used  in  communicating 
aignala  to  n  diolant  station  is  not  passed 
through  the  coils  of  the  indicating  portion 
olthe  aendifig  apparatus.— Thirdly,  The 
apntication  of  magnetic  currents  to  printing 
tol^gnpnss 

•With  reference  to  the»  Sltwenik  improve- 
ment, The  uso  of  ftsod  typo  in  a  stations^ 
frame,  whothor<  oircnlar  or  otherwise^  in 
oombiaalionwrith  Icttes  printing  tekgrnphe* 

Wit^  reference  to  their  Tmc^lJ^  improve- 
mont,  Thepntting  n  preeswre  on  sqrfrce  of 
wieioiiry  in>otdor  to  produce  a  better  mo-* 
tallio  oontnel,  a«  describodi-.than-  hitherto 
obtained  wbon  mercury  has  been  i«sod  in 
oompleting  circuiitifor  telegraphic  purpofios^ 

with  reference  to  their  thi^Uenih  Ivh 
pffotemoHt^-A  c«ntHfHg«l  alMOMtpp^ntus 
atdesoribcdt.  Aui  -  ..     :    r 

•.  With  rtitonoo  lo  iMr^  Jfttm^Hmtk  un- 
pfo^emonl,  The  .winding  of  wirer^on  4k  coii 
inthe  walAer  des^bod. 
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PROVISIONAL  MioTECf  loirs; 

Dated  Pebnucty  24^,  1853. 

4C&..  Charts  Flu4e.  .ImprQvem^ats  |n  the  prd- 
ductlQn  of  tpldt,  and  la  the  RtHls  ftnd  appancti|s 
employed  therein.  ...... 

Bated  4pril\A^\      /,  J 

77i.  J«]io  Snedleyv .  Impcov9maiit»  innisclU- 
nery  or  apparstut  tv  opeoui;,  cleaning,  hloWiag; 
or  scutchruig  anioral  wool,  cotton,  or  other  flhrbaW 
suhttaaoss  or  loaMilsIs.' 

Paied'Aprii ^,  18W.      '[ ']  "      ' 

8U.  SdmoB4 Stanley  Staalsy.  An  in^Ttmcnt 
lo  the  manuiiioturt  ox  io^shmIl  or  earbonate  or 
soda  from  conunon  nit.    A  coknmnnication. 

J)ate4  April  19,  imi      '/':[' 

886.  Alexaadtr  Bdwsrd  Dudley  Knox  Arehsr. 
Improvements  in  spparstttt  Xor  applrlng  metallic 
cspeolefl. 

887.  (lc<frfe  BHiotlf  shd  WUflam  ItawtU.'  -tm- 
proTCBumtrIn  tko  suMuflMttirs  of  alkaU* 

889.  Thomas  Sdvsrds.  Ijnprovsmsnttiaitesm 
engines. 
Mln  Donglss  Hi^ion.    hnptov^raentt  in  work- 


»  » 


Ing'tbs  air  pnmpt  of  atsam  engines. 

893.  WllUam  Renwlek  Bowdltfh*  fJn^nvf^ 
menta  In  puiifyiag  water. 

895.  Gharlet  CllSbrd.  Improvementi  tfi  appara- 
tut  for  lowering  bests  evenly,  and  preventing 
them  flUiag  with  wafter.    • 

Daud  Jprii  l4t  IBSS: 

896,  John  Hinka  and  George  Wells.    An  tm- 

EroTement  or  improvements  in  oeMafn  Imidt  of 
oxea. 

•897.  rhooMa  LoveU  Fraaton*  An  improvement 
or  improveraenta  in  cutting  out  spd  piercing  me- 
tala* 

898.  Confttaat  JOnAoy  DnmAry.  •aipmvsmsnts 
in  the  msnttfacturs  of  Mate  and  enamel  bntteosa. 

900.  Charloa  towe.  improvemente  in  xsQls  for 
grinding  wheat  and  other  grain. 

901.  ran  ChadiHek  and  Thomas  INMrins.  Im- 
BvovsmeaSs  in  tiicprodnetion  of  caw  and  ifaaswn 
aUk« 

902.  John  Bethell.  Improvements  in  the  manu- 
fiaetnre  offlax. 

009.  wmban  Layecslc  Impnmpnenlik  in  (the 
maonfiMture  cimetalile  and  ether  oaaks,sn4  rcfk- 


904.  Joseph  Adamson.    tmproTelments  in  fiu^'- 

fitter.    . 

Newman  r  Im- 

piovementa  fn  the  manuOieture  of  whsels. 

90^.  Robert  Wybum.  ImprovSOlentA  In  tHb 
senstrnotteniof  esqr  ehaita. 
•910*  WiUUm  Qgden-  A  cext«in  improremftn/t 
or  improvements ,  applicable  to  cardinK-^aglOM 
uaed  foe  carding  cotton,  wool,"  si^d  other  nbtons 
nieteHallr.  ' '  -  i   -t  .• 

•  91  i.  WiUiasft  JDii*  Tnosans  Jcnsa^    Impn^n^ 
Bt^nM.in  aieam;  engine  saveiTioff .    _     . 

912.  Dayld  2enner.  improvemonts  in  4he  treat- 
ment of  or«a  and  othier  ttuVaasiiMs*  enaMLaing 
neiaiB,  t»  cblain  piodnota  thet«|jnNnro««4-  the 
MAsratna  used  thjirein. 

1M9.  Alexander  Crich ton.  Improvements  la  tlie 
Ailtnflf  6t  bUge  pumps  and  ln}«ictt6ir  conks-of  l«sn 
atssaerl  antf  aaiting  vaasals. ' 
.  914)^«sagcis4{aBie  ^ntpinaflerjmysr,  Impvpye- 
menta (IniaunJnfer  A  cpminunlcafto^rrcan  Her- 
man ^feTBockV6rBnigts.  /  *.  . '^•^'^'T::■i.l: 
9tl^.'Jdsl^Ba|rlnfb  JMaul<fum;.  Oedaiatepmiw. 
menta  :tB  nmobincrr  or  appfMntar<Ccfr.wi|^kJ, 
cUaalag,  4nhMUig»  taristing,  ai^4,sflnninf(  jiT)|e, 
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ootton,  wo«l,  fltXi  Iwmpi  and  otber  mamontoas 
tasberialt. 
916.  Oeor^eTitterton.  Improvements  in  brusliei. 

Dated  Jpril  15,  1853. 

OU.  WiUtam  WUktaMioi].  An  impiorement  or 
ImproTementa  In  ropes,  cordt,  lines,  twines,  and 
miU-bandings. 

918.  William  AUen  and  William  Murrell.    Ira- 

Srovementt  In  the  mode  of  modes  of  cleansing 
ottles  6r  other  sfaliilar  articles. 
dlO;  JohA  I»^fitrilH»;  ImiprAtanteBta  in  toHen 
or  mountings  for  blinds,  maps,  and  other  like  arti- 
cles. 

620.  William  Edward  Newton.  Improvements 
in  treating  rsrafte  sUK  wa^te,  aUfl  in  converting  it 
Into  »  valuable  product.    A  communication. 

Dated  April  \Q,\^5^, 

921.  Philip  Davis.  An  improved  mode  of  con- 
structing the  breasting  tb  the  revolving  drums  or 
bsaters  of  threshing-machiDCs. 

922.  Sainuel  Baylisa.  Improvements  in  con- 
suming or  preventing  smoke  and  heating  liquids. 

924.  Jean  Marie  Souch^n..  Improvements  in 
the  manafactufc  and  purification  of  gas  for  Olumi- 
nation  and  certain  products  therefrom,  and  in 
apparatus  for  that  purpose. 

925.  Joseph  Cooke  and  WilUmn  Cooke.  New  or 
improved  machinery  for  cutting  or  shaping  corks 
and  bungs. 

926.  George  Albemarle  Cator.  Improvemrats 
in  machinery  for  preparing  flax,  hemp,  and  other 
T^etaMe  ftbrous  substances  for  scutcliing,  or 
other  manufacturing  processes. 

927.  Isaac  Simpson.  Improvements  in  machi- 
nery for  covei^inft  wire,  silk,  cotton,  linen,  wool,  or 
any  other  flexible  material,  with  wire,  plate,  silk, 
cotton,  linen,  wool,  or  any  other  flexible  material. 

928.  Henry  Wilks.    Improvements  in  cocks. 

Dated  Apriin,  1853. 

930.  James  Begbie.  Improvements  In  the  con- 
atniction  of  wheeled  oairtaget. 

932.  Joel  Watts.  Improvements  in  the  con- 
atiuction  of  pistons  of  mam  and  other  engines, 
applicable  also  to  force  pumps  and  lifting  pumps. 

1/86.  Jamea  Salter  Scarlett  and  WUliati  Small- 
eombe  Passmore.  The  application  of  a  certain 
mineral  to  lamps.  In  lieu  of  cotton  or  other  wicks. 

Dated  April  19,  1853. 

938.  Francois  George  Sicardo.  A  new  rotary 
•team  engine. 

91^.  John  Chaiterton.  Improvements  in  ooftt- 
Wg  tubes. 

944.  John  Fuller.  Improvements  in  galvanio 
batteries. 

tl6.  Thomas  'Dtn.  A  certain  improvement  in 
the  manufactory  of  boots  and  shoes,  whereby  gte«t 
ease  is  secured  to  the  wearer. 

948.  Edward  Vivian.  MpMveniMts  In  tlier- 
mometers. 

DattdApHf20,  1858. 

950.  Jehn  Snethnrst.  An  Improved  plan  lor 
packing  yarn  and  other  mateiiale. 

952.  Emile  Chappuis  Fils.  An  improved  appa- 
ratus for  the  dilmsion  of  light,  to  be  called  the 
-  myfiastmtle  refleolor." 

954.  Thomas  Cooke  Foster.  An  improved  re^>- 
ing-machine. 

950.  Richard  Anhibald  Brooman.  Improre- 
BfeonCa  in  reaping  and  gafcbMiag-maoliiiiery,  A 
communication. 

Dated  AprH^h  IBB^. 

958.  Anthony  Deale.  Oeoan  floats,  wbleh  are 
dosicnad  to  aaTt  Uroa  mmI  Ught  tctaawroa  from 
ahlBsriwk. 

060.  Charloa  RasTet.  iuaitr.  An  iaif rOTtaMst 
«c  ImproTeasanta  ia  swords. 


eonstroction  of  raflways. 

964.  Philip  Harris.     Certain  ImproToments  in 
fire-arms. 

966.  Wfniaai  H«  lobtnon.    Sewing  dotfe* 
ther,  and  other  awtertals. 


NOtlCfiS  OF  INTfeNTION  TO 
PROCEED. 

(Frmthi  "limdim  GaxeUe,''  AprU29lh» 

1858.) 
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instruments,  and  hoas. 
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908.  Chfltfles  WMker.  ImvroTtmeaU  in  ttaa 
method  of  puriiying  water  for  steam-teilera  and 
other  purposes. 

910  Noble  Seward.  Improvements  in  applyiag 
hydro-pneumatic  agency  fot  obtabitag  iMCtTO 
power. 

945.  Cornellns  de  Bergue.  Improvoments  in 
and  applicable  to  looms  for  weaving.  A  commn- 
nteadon. 

1002.  James  SpotfWOoA  Wilson.    ImprvvwMata 

in  propelling. 

(tYom  the  "  tondoH  Gazette,**  May  3rd, 

1853.) 

906.  Matthew  SanAiel  Kondtlek.  ImprorooMata 
in  lamps  and  bumera,  and  in  the  apparaU  to  ba 
used  therewith. 

922.  Andrew  Edmund  Brae.  An  apiparatns  flMr 
stopping  and  detaining,  or  releasing  and  setting 
free  cords,  tapes,  chains,  ropes,  or  other  flexible 
lines  or  atrings.  .      ^    ^  .     ^_ 

934.  William  Keld  Whytehead.  Certain  Im- 
provements in  steam  engines  and  steam  boilers. 

964.  Isaac  Lewis  Pulveruaoker.  Improvementa 
Ia  pipea  and  eigar-holders.  _._ 

998.  Donal4  Beatson  and  Thomas  Hfll-  Im- 
provements in  the  ndeans  of  propelUng  shipo  aod 
other  floating  vessels. 

1014.  Thomas  Maaters.  Impfovementa  ia  pa- 
ohioery  or  apparatus  for  cleaning  knives  and  otber 

1062.  Sussn  Walker.  liiplroTementi  In  elogt 
aad  pattens.  . 

1076.  John  Healey.  The  appUoatlon  of  glawi 
and  enamel  to  the  flyers  aad  other  ^arts  of  machi- 
nery used  in  fhe  preparing,  spinning,  doublt&g. 
winding,  warping,  dressing,  and  weaving  of  ^tton, 
wool,  flax,  silk,  flat,  and  other  fibrous  materiila. 

1078,  James  ^tevens,  Improvements  in  grind- 
ing and  polishing  lenses. 

list.  John  Roberts.  ImproTemeati  fn  appm- 
ttts  for  preserving  animal  and  vegetable  nattora. 
and  for  CDOltogwlnes  and  other  liquids. 

1 159.  Robert  Griffiths.  Improvements  la  giving 
motion  to  drills. 

1202.  James  Ward  aad  WfflUm  Burmap.  Ov- 
tain  improvements  ia  machiaeiyfornukiag  briiAa 
i^d  tiles.  ,^ 

U,  Henry  Constantino  Jerinings.  Wnprove- 
ments  In  separating  the  more  fluid  parte  of  fUtiy 
aad  oily  eoatters.  .     ^ 

175.  Donald  Beation.  ImprovemenU  in  the 
means  of  propelling  ships  and  other  floating  Tea- 
sels. ^       ^ 

8«.  Peter  Atmand  LtoonMe  de  rwBlalMiwuenu 
Geftain  intpnrvements  la  treating  ffnoat  B«beta^ 
oes.    A  communication.  ^    ^ 

468.  Charles  Flude.   ImprOTeiiienta  tn  thepto- 
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dneMoB  of  ipMi,  Mid  in  the  llUto  «d  ippMsliis 
employed  therein. 

717.  Henxy  Webeter  «nd  Bdwttd  Dewiolk  Steiiet. 
ImproTements  In  the  construotion  of  gaa-itovei« 

74tf.  Thomae  Hfll.  Certftln  imimytetrieiitt  In 
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MS.  William  Fuller.  Improvements  In  Ice-pails 
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■ranleation. 

8fi9.  Donald  NicoU.  ImproTementiingMmeAts, 
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872.  aiehard  Archibald  Bxeoman.  improve 
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911.  Wfinam  Joim  Thomas  Jones.  Improve- 
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9 J  2.  Dairid  Zenn^r.  Improyen^ents  in  the  treat- 
ment of  ores  and  other  substances  containing 
metals,  to  obtain  products  therefrom,  and  the 
apparatus  nsed  theitin. 

918.^  AJixmider  Crichton.  Improvemestt  in  the 
fittings  of  bOge-pumps  and  injection  eoeks  of  iron 
steamers  ana  samng  vessels. 
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imnrovementa  In  ropes,  cords,  lines,  twines,  and 
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wtlcles. 
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ing  tubes. 
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batterlee. 

052.  Emile  Chappuis  FUs.  An  improved  appa- 
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meaauxing  and  inaicating  tlie  measure  of  Uquids. 

Opposition  can  be  eiitere4  to  tho  gianUng 
of  a  Patent  to  any  of  tbe  patties  in  the 
above  List,  who  have  given  notice  of  their 


intention  to  proceed^  within  twenty -one 
da^8  from  the  date  of  the  OazeSU  in  whteli 
the  notice  appears,  by  leaving  at  the  Com- 
missioners'-onloe  partidulars  iti  writing  of 
the  objeetion  to  the  i^iplioatioD. 
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WEEKLY  LIST  OF  DESIGNS  FOR  ARTICLES  OF  UTILITY  REGISTERED. 

Date  of     No.  in 
Resittrar  the  Re- 
tlon.       giiter.    Proprietor*!  Names.  Addresiei.  Subject  of  Detign. 

April  29     3455     W.  W.  Woodbili .•M.«*.Mf»«  Biniilfigbsiii*(..M**.«M»*..«M.  Door-fiuteiior. 

30     3456     J.  Smith « Birmingham^ Metallic  pen. 

WEEKLY  LIST  OF  PROVISIONAL  REGISTRATIONS. 
April  30       506     C.  Otboroe ...........m«.. «...  Camberwell m.m....  Skeln-wbeei.* 


CONTENTS  OF 
Slade'a  Patent  Safety  Hoiat-<wlM  §ngrm9in§$)  361 
The  Calorie  Engine.    By  ICr.  Alezander  Wil- 

■on ..« •«' ......  «•«  *••  •>....  ..•.•«  ...M....  .«■ ... ...  «••  .«•  ••■  904 

The  United  Kingdom  Electric  Telegraph  Com- 


pany 


•iee«e  •■»••«  •■••••*•••  ••••■•  •»•  •••oo«ee««o«*o«  •♦••••••• 


365 


The  Trades  of  Birmingham 367 

The  Iron  Trade m ..«.  367 

Submarine  Telegraph  to  India.. .....«•«•...  367 

Institution  of  Civil  Engineers.— Description 
of  the  Chetil  Bank,  Portland.    By  Ifr.  J. 


THIS  NUMBER. 

Field Trantfeiring  and  Print- 
ing..... .........«».,  S74 

Carter......... MPropelling....M.^....»...  S75 

Ricardo Gas-bameis .............  375 

Brooman Reaping-maehineiy ....  375 

Brown M.Prepaiingand8piBniag37S 

Newton Passenger-index  «.«....  37f 

Newton  ......  ».«.♦.... Sewing-machine ....»...»  375 

Newton..... ..Railw^r  Chairs  ..........  375 

Palin  and  Sievier.Brewing  and  Extraei- 


Coode,  C.B.. 


I M.  ...*•. 


368 

Roie'i  Patent  hoek—iwiik  tngtmpingi) 370 

Petrie'i  Patent  Snlphurio^add  Process 371 

Clegg's  '*  Treatise  on  the  Manufacture  and 

Distribution  of  Coal-gas  "—(Review) 373 

Recent  Performances  of  the  "  Bengal " 374 

English  Spedfleations  EosoUed  during  the 
Week:— 
Newton  ...............Steam  Gauges 374 


IBC 


*••  •••  ••««»«•••  •••  •••• 


376 


Bright  and  Bright.Electric  Telegnphs ...  376 
Provisional  Protections  ......... .......m. ............  377 

Notifoes  of  Intention  to  Prooeed.........M..MM..»  378 

Patents  Applied  for  with  Complete  Specifica- 
tion     M.  ■.•...•••.>.»..••  ...«M  ...>.....  .M  ...  .....MM.  .M     379 

Weekly  List  of  Patents m.«m... ...........  3^ 

Weekly  List  of  Registered  Designs.........^*...  380 

Weekly  List  of  ProvisioDal  Registiatletts ......  380 


LONDON:  Edited,  Printed,  and  Published  by  Ridiard  Archibald  Brooman,  of  No.  166,  Fleet-street, 
in  the  City  of  London.— Sold  by  A,  and  W.  Qalignani,  Rue  Ylvienne,  Paris;  Maehln  and  Co., 
Dublin ;  W.  C.  Campbell  and  Co.,  Hamburg. 


Pec|anits'  Pap^ine. 


No.  1868.]  SATURDAY,    MAY    14,    1868.  [iTlti'i, 

Edllld  bi  R.  A.  BnoDUD,  IM,  FlMt^tnel. 

NAFIER  AND  LUND'S  PATENT  STEBRINQ-APPARATUS. 
Kt.l. 


"D — - — D    rr 


•  962       * 
NAPIBR  A^V  LVJity'B  LATENT*  STfiEHINd  At^ARATUS. 

(Pftteat  dated  Oetobtr  4,  IMS.) 
TffE  arrangement  described  in  this  patent  is  intended  to  effect  the  steering  of  vessels  of 
any  magnitude,  with  the  ^d  of  steam  and  water  power  s  steam  being  employed  at »  moFiag 
foree  upon  the  rudderi  and  water  as  a  break,  so  as  to  render  the  entire  oombination  anseep- 
tibie  of  the  nioest  adjastment  Two  other  methods,  having  the  same  object  in  view,  are 
a1«o  described  in  the  speeiiication,  in  which  water  and  steam  respectively  are  enoplojed 
alone.  By  a  reference  to  the  acoompAnyiag. figures,  the  folkwiAg  deseriptiMiof.tlie  hiven* 
tion.will  be  readily  understood : 

Fig.  1  is  a  side  elevation,  and  fig.  2  a  plan  of  a  steam  cylinder  and  water  break  for  acting 
upon  the  rudder,  and  for  retaining  it  in  any  required  position.  A  A  Is  a  steam  cylinder, 
provided  with  two  covers  and  stuffing-boxes,  B  B ;  C  C  are  two  piston-rods  connected  to 
one  common  piston.  The  cylinder  is  provided  with  valves  and  ports  for  admitting  the 
steam  before  or  behind  the  piston,  as  may  be  necessary.  Steam-supply  and  exhaust-pipes 
are  also  connected  to  the  cylinder,  as  in  an  ordinary  high-pressure  steam  engine.  13  is  a 
water-eylinder,  fitted  with  a  piston  and  piston-rods  in  the  same  manner  as  the  steam  cylinder 
before  described.  A  eook,  £,  is  fitted  to  this  cyliAder,  by  which  the  communication 
between  the  two  ends  of  the  cylinder  is  opened  or  closed.  This  cock  is  moved  by  means 
of  the  lever  or  handle,  F,  seen  in  elevation  in  the  detached  view,  fig.  3,  and  in  dotted  lines 
in  ^.  2.  O  is  a  valve-casing,  enclosing  the  slide-valve  of  the  steam  cylinder  A ;  H  is  the 
valve-spindle,  and  I  a  link  by  which  it  is  connected  with  the  lever,  J,  seen  in  dotted  lines. 
On  the  shaft  of  the  lever,  J,  is  keyed  the  spur-wheel,  K,  or  a  segment,  which  gears  into  a 
pinion,  L,  firmly  fixed  on  the  tube,  M,  through  the  centre  of  which  tube  passes  the  shaft, 
N,  on  which  the  handle  or  lever,  P,  is  keyed.  O  is  another  handle  or  lever,  which  is  keyed 
on  the  tube,  M,  on  which  the  pinion,  L,  is  fixed,  below  the  handle,  F.  The  ends  of  the 
piston«.rods,  C  C,  are  ftimished  with  frames,  PP,  which  support  the  puUies,  Q  Q,  and  over 
these  puUies  pass  the  chains,  R  R,  one  end  of  each  of  which  is  attached  to  the  ship's  side 
by  the  shackle^bolts,  a  a.  Their  other  ends,  R  R,  pass  over  pnllies,  b  b,  and  thence  along 
the  ship's  sides,  and  round  other  pullies,  not  seen  in  the  engravings,  to  the  tiller  of  the 
rudder.  S  8  are  eyes  formed  in  the  frames,  P  P,  to  which  are  fixed  the  chains,  TT,  passing 
round  the  pullies,  cc  ce,  which  run  in  brackets,  dddd,  attached  to  the  sides  of  the  ship, 
or  otherwise  eonveniently  situated.  The  ends  of  the  chains,  TT,  after  passing  round  the 
pullies,  cc  ee,  are  connected  to  the  ends  of  the  piston-rods  Of  the  water- cylinder  by  me^ns 
of  the  links,  e  e* 

The  operation  of  the  apparatus  is  as  follows : — ^To  work  the  rudder  in  either  direction, 
the  handle,  O,  i«  turned,  which,  by  means  of  the  pinion,  L,  and  Wheel,  K,  gives  motion  to 
the  lever,  i,  on  the  same  axis  as  the  wheel,  K,  which,  through  the  intervention  of  the  link, 
I,  and  the  valve-spindle,  H,  causes  the  steam  to  be  admitted  to  the  cylinder,  A,  through 
the  valv4  in  the  ««sing,  G.  The  piston  in  that  cylinder  is  thereby  forced  to  traverse  it» 
drawing  with  it  the  chain,  R,  attached  to  the  tiller.  In  order  to  allow  the  movement  just 
mentioned  to  be  performed,  the  handle,  F,  must  be  turned,  and  by  this  means  the  cock, 
£,  wtU  be  opened,  and  the  water  before  the  piston  in  the  water-cylinder,  D,  which  would 
otherwiae  have  obstructed  its  morement,  allowed  to  flow  out,  until  the  rudder  has  arrived 
at  the  dwired  position.  This  being  accomplished,  the  rudder  may  be  retained  in  that 
position  by  closing  the  cock,  B.  When  the  rudder  is  required  to  be  again  shifted,  the 
motion  of  the  handles,  O  and  F,  must  be  reversed,  and  the  steam  admitted  on  the  opposite 
side  of  the  piston,  so  as  to  give  motion  to  it  in  the  contrary  direction. 

In  some  cases,  instead  of  a  steam  cylinder,  as  in  the  arrangement  before  described  foi* 
giving  motion  to  the  rudder,  the  patentees  propose  to  employ  a  water-cylinder,  and  to 
force  the  water  into  it  by  means  of  a  pump.  So  as  to  cause  the  piston  to  be  moved,  and  so 
give  motion  to  tiie  rudder  by  a  similar  arrangement  of  chains,  fire,  to  that  before  described; 
the  water  en  the  opposite  side  of  the  pbton  oeittg  allowed  to  escape  from  the  cylinder  at 
any  required  velocity,  so  as  to  act  more  or  less  as  a  break  or  check.  They  also  use  a  water- 
cylinder  in  eombination  with  a  mdder  arranged  aecording  to  the  ordinary  plan,  and 
employ  it,  either  as  a  break,  or  to  fix  and  retain  the  rudder  in  aaf  desired  position. 


THE  TRADES  OF  BIRMINGHAM* 

The  export  returns  to  the  5th  of  April  1  satiifactorystate  oftradeyasfkrasBirming- 
last  hare  Just  appeared,  and  show  a  most  ]  ham  and  the  neighbourhood  are  concerned. 
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Upon  nearly  every  article  of  manniketure 
tliere  hat  been  an  extraordinary  incsreaae, 
and  tliere  ia  every  reaaon  to  b^ete  tlie 
make  daring  tlie  enening  quarter  will  sor- 
naaatliat  of  any  preceding.  THe  report  of 
iiavdwiMa  haa  attained  a  higher  figtire  than 
haa  ever  before  been  renohed,  the  inoreaae 
being  72|OOOI*,  a  eonaiderable  portion  of 
whieh  is  due  to  the  demand  fbr  Auitralia. 
The  inereaae  in  the  exporte  of  iron  ia  almost 
beyetid  etedeiiiOt  the  tftoeia  being  nunv 
than  the  entire  valne  waa  at  a  very  reeent 
period.  The  artiele  of  braaa  ia  also  reoo* 
vering  something  like  a  sound  position; 
and  tin  plates  stiil  promise  to  become  an 
important  branch  of  our  industry*  The 
foltowhig  is  the  declared  value  of  exporta* 
tion  of  goods  manufactured  in  this  locality  t 
-^^Irotti  888,0062.,  being  an  increase  over 
the  corresponding  month  of  last  year  of 
886,109/.  Steel,  888,006/.,  being  an  in« 
erease  of  1  If 390/.  Upon  copper  there  has 
been  an  inoreaae  oi  4,808/.,  braas  2,462/., 
lead  %,6$9lt  tin  platea  64,828/.,  glass  7,660/.« 
hardware  and  cutlery  72,712/.,  maehinery 
16,6191. 

The  tool  busineaa  ia  very  busy,  and,  as 
was  the  fact  six  months  ago,  there  is  a  large 
order  in  town  for  handcura  for  AustraUa 
and  Califbmia.  But  the  largest  demand 
made  upon  Birmingham  manufacturers 
whieh  we  have  heard  of  daring  the  present 
week,  is  one  Ibr  iron  houses,  cavalry  bar. 
raeks,  and  a  chnrch,  for  Australia*  Ae- 
oording  to  oar  information,  several  hun- 
dreds of  these  dwellings  are  in  coarse  of 
aoflstrttetfon  in  the  neighbourhood  of  Smeth* 
wiek.  A  house  of  the  deseription  now 
making,  on  its  arrival  in  Anstralia,  will  be 
worth  about  70/.  We  have  not  heard  the 
value  of  the  church  or  the  barracks  esti. 
mated. 

During  the  last  few  days  a  consignment 
look  place,  through  a  highly  respectable 
American  house,  of  a  considerable  quantity 
of  hiachinery,  intended  u  an  experiment  In 
the  manu&cture  of  an  important  artiele 
of  which  Birmingham  haa  hitherto  bad  the 
almost  exclusive  make.  It  is  no  other  than 
the  iteet  pen.  It  appears  that  up  to  the 
pfeaent  time  we  have  supplied  America 
with  this  iirticlO  Of  immense  oonsumptlon, 
there  hot  belOg  any  manufactory  of  them 
in  the  United  States.  A  ^^  months  ago, 
however,  some  parties  skilled  in  the  manu- 
faetttre  of  steel  pens,  left  here  to  settle  in 
America,  and  sueeeeded  in  establishing  a 
flrtfi  (br  the  purpose  of  Introducing  the 
ateel'pen  trade.  Orders  were  sent  over  to 
Birmingham  ibr  pressea  and  the  neeesiary 
machinery  to  enable  thnn  to  commence 
operations,  and  these  articlea  weire  shipped 
off  a  few  day«  t$o,  with  a  numbet  of  the 
Mat  himb  that  could  be  pirocured.    Th« 


men  haxe  been  engaged  on  permanent  terms 
and  excellent  wages,  and  the  persons  who 
have  embarked  their  capital  are  aaid  to  have 
done  so  on  the  promise  of. Urge  aupport 
from  many  extensive  American  merchants 
desirous  of  cultivating  this  trade  in  their 
own  oonntry.  They  will,  however,  require 
time,  and  no  sroaU  outlay^  before  they  oan 
attain  that  perfection  in  manufaotuie  at 
which  Oillott  and  others  have  arrived  in 
Birmingham-.  For  eutting  and  finishing, 
we  are  in  poaaeaaion  of  akiii  and  machinery 
nnequallea  in  the  world.  It  ia,  kdwever, 
an  experiment  on  the  part  of  onr  friends 
and  customera  whieh  wul  require  isiereaaad 
activity  and  vigUanoe  in  Bimiingha«« 

The  competition  wiiicii  for  eome  r  time 
paat  haa  prevailed  in  the  out  nail  buaineav 
haa  rendered  it  almost  proiHeea  at  home^ 
but  a  great  and  Inorative  trade  haa  been 
oarried  <m  with  other  eonntrieaw  Onv  meiu 
ohanta,  however,  complain  that  unfiur  means- 
have  been  adopted  in  Bome  parte  >  of  Sontii 
America  to  exclude  this  article  of  Birmiag-. 
ham  make  from  that  hltbevhi  very  exasAknt 
market  The  aothoritlea  have  teeently  laid 
on  a  duty  of  2a^  per  100  lb.  upon  Bvitiah 
manufactured  nails  i  and  thiSr  it  ia  eem.. 
tended,  is  done  to  favour  certain  Madrid 
makers  who  have  aa  eatsbUahment  in  Bonth 
Amerioa.  This,  when  the  rednotion  of  the 
duties  on  Sonih  Aoaericftn  sugars  by  this 
oountry  ia  taken  into  conoideratton,  is  eonn 
aideted  to  bo  a.  groaa  aet  of  injustice* 


THE  IRON  TRADE. 

BkrmhgkmL-'^ThiB  oheek -given  to  apeeu* 
Intora  in  iron  ten  days  ago  has  rendered  the 
Stafibrdahire  market  aomewhat  iUtter ;  for, 
although  it  is  understood  that  the  defrMilter 
to  whom  allusion  ia  more  particularly  made 
has  abnndanee  of  property,  when  reialiised, 
to  meet  all  hia  engaffomentai  there  ase  per* 
aons  in  thia  neighboorhood  who^  in  the 
meantime^  must  Vd  subieoted  to  oooildeiw 
able  inconvenienoe.'  There  are  heavy 
amounts  distributed  among  the  iconmastem 
of  this  neighbourhood ;  but  it  ia  beli^ed. 
that  xaattei^a  will  be  ultimitely  aaUafketc 
rily  aettled.  A  meeting  of  Mr,  Attwood'a 
friends,  to  effect  arrangements,  it  waa  taid, 
waa  to  be  held  in  London  on  Friday  last, 
and  confident  hopes  were  entertained  that 
it  would  pass  off  pleasantly.  The  fast  is, 
thai  a  great  deal  of  the  iron  purchased  on 
apeculation  has  not  yet  been  delivered^ 
Contracts  were  entered  into,  acceptances 
given,  and  the  timea  of  delivery  fixed,  but, 
aa  we  are  informed,  no  amall  amount  of 
hMtt  fbr  whieh  bills  have,  or  are  about  to, 
beeomo  due,  ia  yet  «t  the.  ironwotka.  Bnt,* 
notwithstanding  reeent  .nntoward  eironaa. 
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OK  THB  APPUCAtlbl^  'Ok'  TOB-'mLKED-PAPEB  PBOCieS 


MMiceiiy.  the  g^perajixoa  trade  !  h' ketlVe, 

4ilt]|oii^hr..prvof4  have»  it  anytKiiig/  d  ti^- 

■  4eii<»y,  tQw^vdf  a  ^^ght,  .4^cline.    In  all  fts 

.iBg;iJ4llifta,i>rMAo|ie8  it  tcontihues  to  prpsetit 

•  A{ii\raufabl6,«f p^etr    ^ars  4ur,ing  tne  l^st 
week  have  been  offered  by  a 'first-rate  hb^^e 

'  {»t/9iv  w^tii  >he.  u^ual.  caredit — a,  price  some- 

mhat^'daaiier  than-  thai  vtrhich  ruled  a  fort- 

.  tmigh|.«gOk    The  pigr market  is  qu)et,  but  it 

«•  hoped.  viUaot  renudn^n  its  present  cb'n- 

dUioa  jfoc  .anjf  lengiUi  of  tune.     The  late 

•>'f|>QeulaUoi\a^va  4one  greM,  injury  to  this 

/ liraa«h  «f. the. iron  trade, ^  Thexiuoted  pr^ce 

i'Of  .h^irblaat  piga  from  mme  Wil.  Ids. ;  in- 

.  M»€  i%uaiitie«  «re,  being  sold  for  less^  bttt, 

^iwhen  we.i^ke  into  ponsideratiQn  the  high 

I  |mic€(9/r.wateEAal»the  abo.ve  (quotation  can- 

•  toot  reeede  m^ohr     It  is  said  that  aboiit 
'HfdOQ  Umn  of  pigd  and  j&niahediron,  pur. 

•  ohaned  l^y  Qn^e.  of  the  Ute  sneculatprs^  will 
ieQoiKb^.thro«rB  into  the. market  for.  what  it 

. .  wiU  :^cki  •  ^4  ^hJU  .eominonly  -  reported 
•okoumatanceKudejcs  buye'<(.  at  present  very 
•oitfoe.   :     . 
,.  Qim^m  Pig'Irm  Market— Glasgow^  Map 

-  7i-^)i«r  jquurket  for  pig-iron  has  been  quiet 
dnring  thia  veek^and  pripes  have  given  way 

L  about  Isi^pei;  to^  from  the  quotationsof  this 
day  se'nnight.  We  close  to-day  with  iron 
Qfiefipg«t.$ag.  9d.4;ash;  buyers  to  a  limited 
extant. At; j»j0a,,6d,. — th^  demand  chiel^y  for 
'■hipiQeiit.And  ioc^li  eonsumptiou.     No.  1 

f«-m.b,,iB    quoted  51^,;    Olengamock) 
%%4  6d, :  Gartahesrie*  .55&*^  cash,  against 
hi^  of  lading.         , 

>  .<jMiruM<^-*The  advices  brought  to  Liver- 

.  pool  OH;  Mondf^A  by  the  Jmenca,  were  from 

New  York  to  the  26th,  ^nd  irom  iSoston  to 

the  27th  ubL    Tho  iron-market  was  in  the 

aamo  etate  as  the  l^^cponnts  represented. 

(The  ^re^ci.arrired.  at  Liverpool  on  Wed- 

I  iietd»y„with  aivic€;s.from  rTew  York  to  the 

^  90tk  ult»,  By  theae  we  leara  tluit  the  roar- 

•  •k«l.w«»<iii««tiv.c..   Scotch  pig  w^s  hel^  at 
:35d.  ^.o-frapa  the  wharl,  fnd  to  arrive* 

3d.d./  tor  3id*.50e.  on  time..    .Bar-iroki 
■  ioaotiv«« 


'•1 


ON  THE  A? PI-IOATION  OP  THE 
WAXED* ^PAPfill.  PROCESS  IN 
HOT  CLIMATES. 

.  Tnsi  following  f^^per,  by,  Br.  Percy,  on 

tb^  #«eed'^»peff  photogmphio  'proceti,  as 

dpptibabte  to  hot  c^ltttUea,  wm  reMt*  before 

the  Photographic  ^Societf. 

One  of  the  most  important  results  to  be 
ntyotud  horn  the  f<pnnatlon  of  the  Photo- 
fwphie  ^ocietyy  i$,  it  appears  to  me,  the 
oommimiei^ni  ajid  comparison  of  the 
ohalfwiwtioDS  and  expecimepats,  with  each 
other,  of  various  photographer^     t^hoto- 


qutring  the' utmost  d»itpnty  and  oaa^jn 
mtofpalattoni  0tteaaaat  (iFenteally  dopoods 
npott  attention  toMhe^  miMiloii  .points, 
%hiebt  to  '«<iy  Uit  a  photograpbori  -  asigiit 
b^eregarded'tt^  t^ivkl  ondtuSnaottaiit..  The 
objeot  of  thta  tooioty  «  4wof(ad  »«-l.  <Xhe 
pfomtotitai  of  tlie  ot  of  photogttpby  i-^mk* 
i:  The '  aeieatiAc  iufestifaiaant-  of  pkioio. 
graphic  phenomena  by  tbetoidi  of  oplioil 
iArd  ehemittlil  Mlenoe.!  Then  bmo  6«td  in 
iscienee  wtiidh^prMsiaee,.  o^  thn/fMnebt 
timoi  a  ricbev  h»rve«l4o  ttMlwwbo  poMtes 
the  oeientifio  ae^airtnanta  whysh  iiuaUfy 
'  them  for  its  cnkinitioB. '  I  hav^/thio'  evon- 
10^  to  sttbtnif  loth«n«doeol4he)5ooio«j  a 
few  praetical  tobeervatioBa  on  tkt  'irAiad- 
paper  proee«»i'  isndilAD  «A  entiinlor  in  the 
hope  of  exeitlng'  a  disenssioi^  «n  i^  fnb- 
Ject,  and  not  at  preBenting  any  jiMdied  dia- 
quisitfon  oki '  €hft  ^Mrfoieh  of  the  ai«4  The 
Y^JAt  to'tvliioh  I  wMi  eapooiilly.iliia  oven- 
ihg  to  direct  attention  iathe  wptmal  apfii- 
cation  of  the  wased-paper  prooaia  .ua  -hot 
weather.    •  '    '        '  . 

Laat  summer,  it  will  be  reittefi^rad,<the 
temperatmv  watf  wmsoally  Mgk^partaon- 
larly  in  the  early  part  of  Jiily,>tfao  t^Mnao- 
meter  freqfuently  indicating  00"  VthR,  in 
the  shade.  Wfe  elMllall  long  .^amaidber 
the  tro)[»ieal  if^arAciet  of  (that  adtzy  aeaaaa, 
•^the  sun  ahitting  <#itlHNit »  aloud  iar-  days 
in  suceeMioti.  t  heaid  nnmevona  oom- 
plaints  fmm' photograpttenv  to  Ao  oftct 
that  they  had' gteitt  dwloukyia  "J^^^^g 
pictures,  whether  on  eoUodionisad-  plates, 
or  On  pt|»er;'  and  I  mefe-vrith  nnaMcoua 
failures  niyself '  with  the*  paM  praaass. 
Therd  ean  b^  nb  4oubl,  I  tfainki  thnt  dkese 
failtnres  were  edtinlyoeDasioniBd  by  die 
Irigh  tethpemttiro  of  the  seaasK.  I  ^ad 
befoi'e  Deen  conslaady  aoenstomed  to  work 
sitccessiiilly  with  the  Jordinai^  psyea  yro. 
cess  Ttt  the  taking  of  tandsenpo  vaewst  -the 
iodised  pttptit  having  been  exoitad  o»  the 
motnhig  Of  a  oaiotype  ettcunion«itlMi«age 
Was  developed  in  the  evoniag  dn  tetomf  ng 
home,  after  irandering-  everhiU  and  <dd[e 
many  a  mile. 

Jn  cold  aother»  I  have  tskettra'  tokaaUy 
good  pfeture  s^ma  dajnaAar'tlM  exoiteaMnt 
of  the  papev';  tfiit  in  the  aeaaon  aaenCianed, 
X  was  tillable  to  s««eeed>  an.p«0dae«ns^ie. 
tiires  at  all  satiMutoiy,  nms*  thopvoeesa 
Of  development  took-jdaee  imwaadiataly,  or 
very  shortly  after  tbo  alida  naawltMaawn 
from  the  camcfra.  The  imaga^  i€  davaloped 
at  a  later  ]nedod,  was  'inoat  tineatiafaotoiy, 
the  defect  iieing  eapeeii^y  oannpifwieaa  on 
viewing  the  MgaiUte  by  transmaMed. light. 
It  was  porotts,  and  paEticnlailiran  oa  the 
dafkerpaHs. 

The  prt)oeB«  which'  I  «mpkiy  ia  aa  fol- 
h)w8 :-— L  Th*  pUpsT'  da .  iodiMd   hf  the 


"M- 


.atf/aetiPcfis^Ai;^!^. 
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•ib^fo  ^Nuhv/  i]|0  grlniiii«/r'»iMftt«  of  «iWer 

•tfM^iiire  ifor  «Mipleto  aolnUon^  in  \  flui4 

oottfC'of )«Mttor^  dbaiit.  MO  mwft  of  iodnle 

««  potaMimn.  ^  EM«iting  KquifU  50  grians 

'oUaiitnie'iof.tiUegr  to  i  ftiud  'Ounqe  of 

'itki^Hi i  ( '1  OP •  .^  f  dtopB  t  to.'  1  dnm  >  of  water, 

•aiid  1  oTi  2'of  aqaeonft  <aoliiilio&  o^.g«,lUc 

Mid.  'H.:  Stveldped  bj  obeto^Mtnite  and 

^mi^  *oid:diktied  wilh  once  pr^  twicp  tfte 

"vohiind'of  water*    /, 

■  '-  Wkk  4h6  waxed  pi^Mffit  od.  tibAi  canUaxy, 
Iiiwl;wit]|<e]iaelle»tMa«}ta!duiiiig  t]^e  hqi- 

•  tiMt  fart  of  -ilitffe  ankry^  tMsoQi  baling .  ob- 
tdiavd  ik^od  paotaM.aftor  93)lii«ctijtig  it^o 
tkefoUbwiog.  iereve  iMt.  I  iQxcjted  the 
ptfper  In  ilia-  momhigt  about. t^n  o'clock, 
andinMnediately.a£tt]nf«rd8.e«|^o^e4  U  in 
thoicavera.  i'WiiJhdrew  th&alida  cdQ,tai|i- 
\a%  4te  papor,' .covered^ It  with  .a  black 
'vclwt  bag,,  aad  left  it  ducing  iinai^  bours 
-of  thr  dagrfrMly  ex{M>aed  to  jthe  b^tgbtest 
•anBkiiie. .   I  dei^eloMd  tbe  image  at  t^n  in 

•  t^'etaiiiii([^,  and  with,  perfect  wcoesp.  X^io 
experiment  vat  >mafU  on  one  of  the  hottest 
daya  in  the  early  part  of  July.  .  I  h^Ye 

•teade*  aeveral  expemaesita  o«  tbU  subject, 
«id  wiili  the  aaine  tvanlt,. .  HJenee  it  would 
«€em  that  one  ipeoial  nd^jimtage.  i#  the  use 
of  (^  wiixed  paper  iai  that  it  .will  k^p  well 
AiriiotJweiither.  ■  Jt  may,  tlberefore,  be  con-> 
Adctttly  >meoBttDtoded  ;te.  txaf/^e^s  in  hot 
'  elimjites.  For .  tvaveUei»»  these  is .  i)9 .  phor 
tograpbiepioceia  .which,  in.  respect  to  con* 
' i^tBiedtet  can  he .. coinp4i»d  .to  the .  pfiper 
ftooaas ;.  •  and  unleto  'the  .pi^pcir , wiU  keep  a 
<f  ali^oiiable  .tfaae  jwhen  oxoited,  the  appli- 
wxtionc  of  tthis!  .proieia  for  •  Unds^^pes  is 
Miee«sari|oF  yetjf-  litniled»  Zhe  jtraiveller 
dMytdd  b^  xbk  tef  lescite  tbe  paper  oVcir 
niglkt,  andiwalk  f«diR  pUc^.  t«  place  With 
h\fi  cawaga/'  talre  iany  vic^w  wbicb  he  mi^ 
dCflifeV  andi  netnni/lwaie  io  the  fprening  to 
4e«ri#pe  thrau  MUnltsa  hi9  oiM9.do,thjjiy  he 
-  teiMt  liaTethEia:pa«UiUet|«ntft  and  carry  about 
^vrtthihhn>aU  tW  oeeeaiia^  fppufktuil  for 
iiMiii|pttlation«  In  eerUio .  qasas,  as  in  rani- 
WMindie  eact^'it  nay  b«  dej|irable,j&om 
nthercaiiaidenliQfiSt.tO'b^ve  such  a  tent,  in 
which  calotype  manipulation.6,inay  be  .also 
ptiistised;  4uid'hi<Biich  cAees,  |he  o^ction 
MMlhs'^MweuM,  in  wbkh  the  cjcqited  auf- 
IteM  >friU-  aoi  kdepi.dofH  not.  so  strongly 
*PH!f''  ^^  ^^  ^Mi  it  is  ^;  better^ when 
pmtidAbio,>ldnt  inaleMl.of  returning  Uota 
timo^o-tfane  to>h^s.tent  ior.the  purpose  of 
d^fvlopki^^  hb  ^enld  •  be.  enabled  to  take 
'Ma "Views  j«4nioe)»«1ld  coflidiipt  al)  the  deve- 
kifMieiita'  toi^elfaeib  *.  A  pcpceas,  then,  is 
M^irtd  'fer  /  tnveDmrs^. . esfieoi^y  ujk  hot 
«littalM%iai.«hidh  tb»  gveatest -^pprtability 
of- i^sflwiiU.jnajf  bie.  obuinod;.  an^  tn 
which  the  material  upon  which  the  image  Jis 
Mb^  \m  te^eiaed  .wSl  ;k^p.  Xpr  a  anfficient 
titte  lfflilr«BicilenMfit<aiMl  jexg^re,  ya  the 


/ 


d^mc^Si  and  which  is  not  likelv  to  be  in- 
jured or  broken  to  pieties  'lilbe  'j^lasai '  JUm 
the  ,  pa]^r.pr6<^e8^  is  '  exactly  kda|>«Mi '  to 
meet  ,^he?e  conditions ;  and  With  t^ftptoot'lo 
landscapes,  otir '^ftd^s  tbira^s'$n«|>¥oi*4- 
m^nt  should  W  6][)|&cia)!y*dlreet^d  to;  ibat 

process.  ■  '■"'.  '"      ■*' "  ''•''■■'' 

...  ^'s  the'  waxearj»"ai)e)r  will  'k^''s€>'Siwll 

^  after ' excitement  and  expb^re^  Sto 'th^  hot- 
test weather,  it  might  'be  AhticitnHJtfcd'that, 
^aieris.  patihut^  It  "WonTd  1t«^p  pi^e^HnrtSdlA- 
ately  longer  thaii' ordinary  ^a'pei'  '^nd«r'or- 

.  dinsi^y'circumititnc^^  of  tei'miperfttttr^  ivi'Uiia 
climate.  ,  And'  the'  khtiHpatfbn'  ig«tMMlly 
accords,  t  lhiilk/;i!Htb '  Are  'c^pfeH^Weiof 

,  photographers.  One  Df'th(h^M'%i>gacl?tes 
I  ever .  s^w  wks  oil  wto^d  |tt^ePf  it"Wiu 
taien  by  Vidonife  de'V^zim',  a  hlototh'Cflter 
excitement'  I'hfe  '^cenii  wai  ^art  "of  the 
Forest.of  "Pohtkbicibleati.'    thltfVe-'illM^.iiiy. 

.  self  obtained- pf^tty  good  rMtilt»'^itll%he 

,  use  of  Wax^d^paper  ttnAt^'  ^^Mfcl'"dBys 

greviously.  '  IiY  the  orAmki7pe)ier^reoe«s, 
owever,  I  have  not  soi^eedcNl  in-'DbtKittiiig 
an  image,  worthy  of  heing  called  a-piMltfe, 
longer  than '^vif  nayd  afterex^klnif ;  tbdugh 
,  some  photographers  have  ihfofMtell  tiie-that 
tbey  have  pbtained  good  pl^nn^A  wctMlsi- 
derably  longer  peribd;  aft^i'  Khe^ebmMtng 
jprocess.  "  ■   •  .  .i » 

It  is  not  My  intentiohy  this  evenhig^  to 
e^ter  upon  iti  exact  compA,riMn'"of-«he 
relative  nieritK'of  the  w*xed'  'and" ' th«i  oWi- 
hary  papef  pT0'eefl(iR.  'As''the''wakedipsper 
probess  is' M  ^resetrt  Hl^bted,  Ihavti^no 
hesitation  in  expressing  niy  sifdng*  pv^i- 
loction  ihfav6'(if  of '^he  oHd  pftpar^pfocess 
for  Ian4«^a^e8  In  this  cet)!Uti^,*^ndef  otfdi- 
nary  'circumstances  Of  temjief Aturei'  ■  The 
long  time  Required' in  bringing- •^t' the 
image  in  th&  ^axisd-^pi^pfer'  ptiMmsB'^:  it  a 
serious  ipbj^ctfoii,  ^ever^l  pIetut)(BrVeq«iHng 
many  houirs'  attention  m  thdr 'dbvatop- 
iiient.  tn  the  Waxed-jiaper'proc^sa,  lllb'sky 
is  generally  ebtaiilred'  of  a  b<$atltiftil'«wd*in- 
tense  black,  kM  the  Unlit  betiN^en' it  and 
very  'distant  objects  1^;  gett^islly,  w^llpre- 
served.  In  negatives  obtained  by  the>  ordi- 
nary paper  proceis,  the  sky  may  also  be 
jOficasionaliy  obtained  very  black;  but  in 
my  experience)  thfuf  bUckness^^f  Ihcik^  in 
'  th«  latW  pfo^ess'iaihbt  liearfyflor  uiMformly 
attained  as  in  thti  ';wa9(e^-|>9per  ,f  rocess. 
Much  might  be  said  on  the  special  con- 
dition's of  wfcathet^iefrslplJM^  U»ht  most 
faveumble  'to- the-  'obt^iisinff  «f  tftLkdA^ned 
diAtUHDetitn  calQt7p9#  of .  fand^os^eSft  trees, 
&c. ;  and  on  a  future  occasion,  i  hbpe  to 
lay  before  the  Society  a  c6n1muh1caf!on  on 
lm«  subject.       >'      '  -J  ...' 

On  the  other  hahdT  ntnvrot  q^itd'Mfttified, 
that  in  im  exact  cotnpariion  b&twe«n  «>  food 
negative'  on  paper;  Mch '  ab- IVinfM^- and 
a.wak-paper  negative?,  th«  st(peM«rliyinii8t 
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Wt  be  iitertbed  to  the  former.  Prom  what  I 
Imve  seeiii  I  should,  especially  in  respect  to 
beautiful  gradation  of  tint,  tie  inclined  to 
My  that  the  old  paper  process  has  the  ad- 
vantage. Wlien  we  reflect  that  in  the  ordi- 
Miry  proeeas  the  image  is  comparatively 
superfieia);  whilst  in  the  waxed-paper  pro- 
eeea^  it  penetrates  and  exists  in  the  very 
substance  of  tlie  paper  itself ;  we  might 
expeot  tbet  in  regard  to  the  oaality  men- 
tioned,  the  former  would  etcsi  the  latter. 
In  the  one  case,  there  is  only  the  irregula- 
rity of  the  surface  V)  deal  with ;  whereas, 
in  the  other^  there  is  the  iiregularity  of  the 
entire  thickness  pf  th«  paper  itielf.  I  have, 
as  I  observed  at  the  commencement,  pre- 
sumed to  lay  these  observations  before  the 
Society  with  the  object  of  exciting  a  dii- 
enseien,  which,  in  Its  efleet,  I  believe,  can- 
not be  othevwise  than  vseAil  to  all  photo* 
gfJKfiliere  present.  By  comparing  the  est- 
psvieuee  of  ene  photographer  witii  that  of 
another,  we  shall  assutedfy  tend  to  the  im- 
prevementef  an  art,  the  beauty  aqd  import- 
ance of  whieh  are  new  so  widely  recognised 
and  appreeiated. 

Mr.  Fenton  begged  leave  to  make  a  re- 
mark upon  one  of  the  objections  urged  by 
Dv.  Perev  to  the  use  of  waxed*paper,  vis., 
the  length  of  time  required  for  the  develop- 
ment of  the  image  in  the  bath  of  gallic 
aotd.  He  pleaded  guilty  to  the  eharge  of 
havittg  ooeaaionaHy  spent  a  good  part  of 
the  night  in  developing  the  morning's  ple- 
ioves,  but  stated  that  this  arose  rather  from 
the  number  of  negatives  taken,  and  the  un^ 
wiUinness  to  lose,  altogetlier,  a  negatire, 
cotitaminpp  aome  good  parts,  or  representing, 
however  imperfectly,  some  scene  of  which 
it  woiidd  not  be  easy  to  obtain  another  pie- 
tore,  than  from  any  defect  in  the  process 
itself.  So  far  as  hts  observation  went,  the 
proper  time  fn  the  develepment  of  a  picture 
wae  fntan  ^alf  an  hour  to  an  hour,  oe,  at 
most,  tm  hoar  a»d  a  half*  Pictures  deve- 
loped more  rapidly  were  wanting  in  half- 
tones 9  those  wnieh  required  a  longer  period 
were  generally  fseble  in  the  dark,  and  dirty 
in  the  parts  which  should  hnve  remained 
transparent,  and  were,  in  heiy  such  pictures, 
ae  ill  the  ordinary  process  oould  not  have 
been  brought  to  •nything  like  a  tolerable 
result.  As  Dr.  Percy  had  given  some  ao- 
coont  of  the  mode  In  which  the  waxed 
paper  was  aoted  on  bv  extreme  heat,  it  wolild 
be  of  intereet  te  the  Society  to  examine 
some  photographs  (whieh  were  handed 
round  for  examination)  produced  in  the 
month  of  October  last  at  Kieff  ( Rnssia),  m 
an  afternoon  when  the  thermometer  was 
standing  considerably  below  the  iVeeting 
poiiit. 

Oeubilett  the  length  of  Ume  required  Ibr 
the  pvodnetfon  of  «  good  negative  by  the 
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waxed-paper  pEoeesa  was  Longer  than  hf 
the  orainary  double  iodide  method:  tliffO 
had  net  been  wanting,  however,  indicatioBe 
in  his  experience  of  the  poasibiUiy  of  s«a* 
dering  it  much  more  rapid.  The  paper  opoa 
which  the  greater  part  of  Mr.  Fentoss'a 
negatirea  were  taken  w^  iodized  by  the 
following  preparation : 

Rieewa^er« 
Iodide  of  potaasium   . 
Bromide  of  potaaainm 
Cyanide  of  potaai^mn 
Fittoffide  of  potassium 

For  paper  intended  to  be  used  the  ikmt 
day  that  It  was  excited,  2  grammes  of 
common  salt  were  added  to  the  iodixing 
solution.  This  addition  increased  the  rapi- 
dity of  the  formation  of  the  picture,  But 
much  lessened  the  time  during  which  the 
paper  could  be  kept  in  a  seosltive  state 
uniigured.  The  solution  fbr  exciting  the 
paper  was  the  usual  one  of  50  gramntes  of 
nitrate  of  siWer  and  half  a  drachm  of  acetic 
acid  to  the  ounce  of  water. 


CALORIFIC  EFFECTS  DEVELOPED 
IN  THE  VOLTAIC  GURREKT.  BY 
M.  FAVRE. 

(Translated  for  the  Chemist  ttora  the  Comple§ 

Seudug.) 

Mant  physicists  have  ocoupied  them« 
selves  with  the  question  relative  to  the  heat 
disengaged  during  the  paasage  of  a  voltaic 
circuit ;  I  may  mention  in  particular  M  M* 
de  la  Rive,  Peltier,  Joule,  and  Edmond 
Becquerel.  The  amount  of  heat  disen- 
gageid  in  the  circuit  during  the  nasssge  of 
the  electricity,  depends  on  the  oonduotibilitjri 
and  the  lawa  of  tnis  disengagement  of  beni 
have  been  studied  by  M.  fidmond  Beoque- 
rel.  But  no  one,  to  my  knowledge,  haa 
hitherto  succeeded  in  solving  the  following 
problem :  -^  Is  the  heat  developed  by  the 
passage  of  electricity  through  ihe  con- 
ductors of  a  pile,  an  integral  part  of  the 
heat  brought  into  play  by  the  chemical 
actions  alone,  which  develop  the  ourrent  t 

By  proving  that  these  two  aotiona  are  in 
reality  complementary,  snd  that  the  heating 
of  the  wire  is  derived  from  the  heat  diaen« 
gaged  by  the  pile,  we  should  arrive  at  the 
solution  of  a  problem  which  includes  In  its 
interest  the  electro- chemical  theory  of  the 
pile  itaelf.  We  should  likewise  find  in  this 
study  the  starting-point  of  some  oonnee- 
tions  which  it  would  be  Interesting  to  ea- 
tablish  between  the  ohemical  aetiona  and 
the  dynamic  elfbots  which  may  be  derived 
from  them.  For  this  purpose  I  used  a 
merourial  calorimeter,  whieh  aerved  M.  Sil* 
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bennann  and  myself  for  a  seriei  of  thenao- 
Chemieal  researches  alr^ad^  known  to  the 
AoAdemy.  The  muffle  of  this  calorimeter, 
constructed  on  a  larger  scale  than  before, 
WAS  eiapable  of  receiving  a  small  helical 
pile,  and  formed  of  one  element  of  platinum 
and  amalga<nated  zinc. 

I  deoH  easily  value  as  caloric  the  quan- 
tity  of  heat  poured  into  the  calorimeter  by 
tht  pil«  when  in  action.  In  tht  ease  of  an 
external  cirenit,  it  would  be  neeestary  to 
add  the  oaloriftc  eflbet  due  to  the  resistaftoe 
of  the  oirouh,  to  ^iva  the  total  eflbct  In- 
stead of  measuring  this  last^effiBot  sepa- 
rate, to  aaoertain  whether  it  was  eomple- 
mentary  to  the  firat  or  not,  I  thought  il 
would  be  auffloient  to  close  the  Toltalc  cir- 
cuit, even  in  the  interior  of  thjs  cakwime^ 
Urieal  muffle,  by  eansing  a  Tariatisn  to  the 
conduotibility  by  tha  interposition  of  pla- 
tinum wif  M  of  various  diameters*  By  this 
means,  the  whole  o{  the  heat  developed  is 
foured  into  «na  single  ealorimeter,  and 
measured  by  the  indications  of  the  column 
of  mercury.  Now,  in  operating  in  this 
manner,  and  I  insist  on  this  point,  I  have 
always  found  the  sam»^n«ntity  of  heat  dis- 
engaged for  one  smn  of  chemical  actions, 
that  is,  when  one  volume  of  hydrogen  was 
collected.  The  diaineter  of  the  wires  had 
consequently  no  influence  excepting  to 
accelerate  or  retard  the  time  necessary  for 
the  disengagement  of  the  samt  volume  of 
hydrogen,  and  to  displace  from  the  place  of 
the  disengagement  a  fraction  pf  tne  heat 
produced. 

In  consequence  of  the  experimente  of  M. 
Mayer  and  Hr.  Joule,  and  the  considera- 
tions suggested  by  these  woxlis  to  MM. 
Clausius  and  Thomson,  many  physicists 
seem  inclined  to  introduce,  according  to 
the  ideas  of  these  learned  men,  a  uew  ele- 
ment in  the  discussion  of  the  dynamio 
effects  of  heat.  We  should  be  led  to  admit 
that  during  the  development  of  dynamic 
actions  produced  in  the  train  of  calorific 
phenomena,  there  is  a  certain  quantity  of 
heat ;  which  is,  so  to  speal^,  lost  as  to  ther- 
niometrical  effect  so  long  as  the  dynamic 
action  is  continued ;  this  quantity  of  heat 
again  becomes  perceptible  when  the  move- 
ment or  the  motive  work  developed  is  de- 
stroyed. 1  asked  myself  if  the  action  of  the 
pile  applied  to  develope  magnetism  in  soft 
iron  might  not  be  susceptible  of  the  varia- 
tions noticed  by  the  sum  of  heat  poured 
into  the  calorimeter,  in  the  case  where  the 
temporary  magnet  is  used  to  produce  a 
dynamic  action,  to  bear  a  oertain  weighty 
for  instance.  AVould  there  be  an  equality 
in  the  qu'antittes  of  heat  developed  by  one 
s^m  of  the  ohemieal  actions  of  a  pile,  ao. 
cording  to  whether  the  eIeGtro»magnet  ear- 
rii^d  pr  not  the  ma^dmum  weight  for  which 
Hi  magnetic  power  was  prepared  t 


I  have  nndsrtalcan  several  txp«rioieoAs 
for  this  purpose ;  but  hitherto,  by  reason,  pec* 
haps,  of  the  small  dimensions  oi  the  nuiBn 
of  the  calorimeter,  and  the  waakuess  q€  tha 
pile  therein  lodged,  the  di^SBrances  whiah 
have  appeared  are  too  trifting  to  enable  m» 
to  come  to  any  opnelusion.  I  am  aow  en«» 
gaged  in  repeating  thoae  experiinents  on  a 
larger  scale,  and  I  ahall  hasten  to  lay  the 
results  before  the  Academy,  if  they  appear 
to  me  worthy  of  its  attention. 


XNSTlTtJTIOK  pF  CiVit  . 
£NGXN£;:^RS, 

Saiing  qf  Tuetdajf,  M^y  10. 

The  Chair  waa  taken  by  James  Meadows 
Rendel,  Esq*,  the  President,  and  the  8ven<« 
ing  was  devoted  to  the  diseussion  of  Mr« 
Coode's  Paper-«<<A  Bascription  of  tha 
Chesil  Bank,  Portland." 

After  passing  deservedly  high  eneoMiiiMn* 
upon  the  Papert  it  waa  i omaiked,  th*l  how- 
ever acute  and  scientiilo  theobsevvatieoa 
might  be  on  this  partieular  locaUty,  It  wteld 
not  be  prudent  to  receive  the  conclusions 
as  applicable  to  beachea  in  general  nndei^ 
all  oircumstanoea ;  in  faet  that  it  would  be 
safer  not  to  generalise  upon  this  or  any 
other  isolated  case.  As  to  the  position  of 
the  large  shingle  on  any  ahelvmg  ^rea 
where  the  waves  qould  only  act  upon  the 
beach  at  or  about  the  time  of  high  water, 
the  larger  pebbles  were  found  near  the  top 
after  the  occurrence  of  storms,  bcoause, 
under  such  circumstaneea  only,  did  the 
waves  exert  sufficient  power  to  break  hoavily 
upon  the  beach;  under  lig^t  winds,  the 
force  of  the  wavea  waa  expended  in  tfaa 
ahoAUwater  belbre  reaching  the  beach. 

Instances  were  given  of  the  motion  of. 
shingle,  as  affecting  the  entraaoes  of  har« 
bour^  which  was  the  main  practical  point 
to  be  considered  by  the  civil  enginaers.  At 
Lowestoft,  just  aa  much  sand  was  washed 
up  as  supplied  that  which  was  required  for 
ballaating  the  vessels  frequenting  the  port ; 
at  Sundeiland,  the  cross  action  of  tlie  waves, 
influenced  by  the  ledge  of  rocks  outside  the 
new  harboutf  caused  a  deposit  of  shinglaon 
the  opposite  sides  of  the  grahM* 

The  work  of  Lamblaidiaon  the  motion 
of  shingle^*' JMIaMre  Mr  U$  C6U$  tk  l» 
HaiU»  NoimtudiB  '^^waa  rafevrad  to  aa  aor* 
reborating  t^e  viawa  of  tho  author  of  the 
paper  on  the  motion  of  f^heaoh"  by  Uie 
wind-wavef)  and  giving  valuabla  Acta  taaar-^ 
ing  on  the  subjaot. 

viewing  the  relative  poatiion  of  tho  gao^ 
logical  atrata  of  the  coast  to  the  westwavd 
ofFortlandyit  waa  aimsMarad  ptobabto  that 
the  extent  of  ohalN  exposed  to  the  aelio»  af 
the  waves  had  at  a  former  period  been  mnoh 
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'igT«li«B  «f  U^  oiKd^rlyiag  gs^n  s^nd  Kad 

,4xpe^Med.tH«-  fali  (^  (Ha  eh^k  «nd  flu^ts, 

49d!thu9/«upplifld  4M,'n>»t«r3«^4or  fonbiog 

;:ibeM>lu  :IeWi^«»91  vrF«W»lef  w«i  g^rj- 

(iA«il  «lid4i8tiiMiUy.up  «i>d^wa  i^.^toh, 

MlWYiHg  r«v  •mrwpAUlodBUcy  i»a.U»e  uywtjd 

motion,  and  yielding  to  the.lbriCC  of  the 

.Ibeni<<»iiflitipg.wi9d.iii(av<i^    4i  »n  Vigle  of 

:4^ut»4^^»;UM^ ^wUest 4nu)UDt  o£.travel  or 

iAlkw§rd  .mi9.¥ei»eqt  was.obaeirvfd ;  Jbttt  tfce 

8iiH»,i^l  t;^  .sUi98^%  »<tf«:  eq>eci»lly,  wfs 

„det»]nwuM>  by  the  amount  of  undulation. 

:  ,.So..|iH»«h«^iiterjQ8t..bad  beeti  exciiedihy 

4hi9r  pupeif  aad  by  th«  r^^H^ble  faqUUid 

\  be^e  t)M.  ineeti»g^  .a^  i^  wm  evidently 

..vithin  tbepQwes.of.aomany  emgineet*,  to 

.  tFfiMHitthe.resuUa  of  tbeir.obaienrationfl  on 

.the,ata>rea«4ioij^figtbcTWorkam>der  their 

abargertbaA  •»  «PP0»1  waa  m4ide  from,  the 

^baif^'foi;  •tbeir,.i^tt«otioii  to  ao  evident  a 

/node  f>f  •  b4»«Pting..  tbe , Inatitution,  while 

•tbe^beat  uitexeata  of  laciej^ce  pvouldbe  M- 

.faiieed*! 


^  Inat.  CBi ;  *'  Qn.tbe.Cakiiic  SpgiAe^" 
,by  Mr.  G.  Ma»t\y,  M.  tnsL  Q.E;  wid  «  On 
.i^e.Conyepion  Qf.Heat  inio  J^echanml 
Etfcct,"  by  Mr^Cf^- %!»«»«•    . 
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.      THE  AMERICAN  PEABJCK.     . 

The  fojiowifig  si^nple  and  effecdTe.  me- 
cbanical  combination,  uied  jbr.  some  jeara 
paat  in  the  United  States  Qf  ^niericay  h 
described  in  a  letter  from  Lieubenaat  M.  C. 
Meiffs.  of  the  tJiiited  States'  Engineers,  to 
the  Editor  of  the  Ctr//  Snpneer^  aifd  i^iVli- 
UcVt  Journal,  ■    n    . 

After  observing  that  he  has  hever  met 
with  a  pnbliahed  description  of  the  macbuie, 
he  goes  on  to  say  it^  bd  cheap  and  aimple 
}p  co^s^rx^ction^  and  80  met  ap^.cppr^- 
tiient  in  Its  nser,  depositing  the  largest  mass 
witbin  iu  |iaver  mt '  ta^  i^i  wlftiii  •  Circle 
equal  in  radius  to  the  boom,  Abalrhn  tUbks 
\\  only  necessary  that  U  should  be  kipown 
to  be  niore  g^etally  adopted.  The  geueral 
arraageoient  of  thedenrwkit'BlM^  mtlM 
,«««ompaoyingiig«Kf. .. 


I  w  .  > 


tr-  1'. 


.  r 


I ' 


: ,  Xb#Tm«At  ia.  WMNpcrted  in  »  vertical  posi- 
tion, .by.  fftti  guyi^  i^tUiobtd  t9  »  ring,  m,  a 
;«Mt-ii«n  «ap  oniits  bfidi    Below  tbia  ii9g> 
and  revolving  freely  upon  the  cap*,  in  a 
•  wfongbMron  frame  eontalniag  two  sheaves 
.flf  oasl^iKftA.,  Xhfslpwef  MTtof  Ihe mMl^ ia 
iwndfd  abonet,  a  iboulder,.    A  revolving 
frame  of  mmif  embnciag  tke  mwt  tod  car. 
lying  twio  repe*ba«FeUi<  witb  geering  imd 
vinebnii  t^%i^  np<^  tb«.  ah^uldec     The 

b«(9M  i»  ate^M  '^^^  ^^  ^PP®'  P**^  ^^  ^^ 
frame,  and  a  light  platform  for  the  winch- 
men  is  aeeured  tcuthcL  lower  part,  so  that 
boom  and  platform  and  vrinches  all  revolve 


together  round  the  niaat  Booms,  ^0  fleet 
in  length,  ate  commonly  U9ed^  *nd  the  outer 
endia  anppoftnd  by4  topp^n^rUA  i«Pitw« 
to  f^  f  evolving  iiDn  ikiuna  on  the  cap.  ^ 
the  bead  of  tbe  maat*  Two  ti^aUea  lure  na^ 
oae  auapendtd  at  theioutev  codof  tbebqopn, 
the  other  t«  the  frame  At  the  nMat4ie»d. 
Both  aU8  lead  aver  the  ahaavaa  rt  the 
maat-bead,  and  th«nce  to  the  winch-,bar- 
rela.  Tb»  lownr.  bloaks  ai  the  t«cU«a#re 
atuobed  to  two  flornem  f>f  »  triansnlar 
|date,  the  tUrd  eairryiag  a.ho9b>  as  aatn  m 
the  eketfshe  It  ;wUl  be  wjdent,  from  *i« 
description,  tbat  by  hauling  or 
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^potr  tfte  ftlis  alternatiely,  tfj^  Btoif^'  sti^- 
pended  f^rom  both  can  i>e  placed  dir^etiiy  at 
tb«  Ibot  '6f  the  niast:  pr  nnd^r  any  point  ^f 
the  boom;  ami  as  the  latter  revolves  as  a 
radius  vector,  any  point  within  a  oircle  of 
100  feet  in  diametef^an  be  reached. 

Inprac^ee.it  is^conv^ni.eAt  tojaise  the 
foot  W  tkft  thast  upon  a  Mobkiiig  if  limbeT, 
some  slight  Vaees  sui&cing  to.pi;evei^t  the 
step  (torn  8U<^be. '  Three,  ^Q-feet  hdoms 
placed  so.  that  their,' qircles.  intersect,  will 
'place  every  stoae  in  a  Ui;ge  buil4ing>  or.'a 
•ea-wall  30Q  feet  long.  ,  A  wor4,..or  a  sign 
to  tiiewinch-meii  serves  to.direct^heifi.and 
tile  stone  moves  to  its  place  with  the  utinost 
nreclsion,  and  ay  ^Atly  and  quietly  as  a 
leather. 


OPENiiiG  OF  THE  coijB'bRji,  Woii- 

CEST£R».AM£>  WOLV£RH  AHPTON 


,1  , ,  '  ' '     <•»(,» 


I »  » •  ♦    » . 


'  '  ItAILWAY. 

Tue  sticcQ««ful  QompletioA  of  ijbe.  hng 
•ind  laboiioMB  iewgineering  operatitNn^cii- 
countered  in  the  constfuotion  bt Hh^Oxfiffd, 
Worcester,  and  Wolverhampton  railway, 
was  celebrated  on  Saturday  by  an  experi- 
mental opening,  at  which  a  large  party  of 
the  Directors  and  their  friends  were  present 
After  eight  years  of  unparalmed  difficulty, 
— not  only  incidental  to  the  ^rlc  iiadf,  bat 
of  a  financial  character, — th%  in  an  event 
which  is  eminently  chara/tjjiristlc  of  the 
power  of  English  skfll,  capiiijl,  and  perse- 
verance, and  one  which  v^e  Should  regard 
with  great  satisfaction.      ' 

The  length  of  line  opfn^  on  Saturday, 
from  Oxford  to  Evesofmii,  is  about  ^j^" 
miles, — the  remaining  portMu^  to.WoIver- 
hamptouy  making  about  ^  i|(IeA'in  all,  hav- 
ing been  opened  tw^hrcrinoifl^  einee.  The 
stations  on  the  line  betw^n  Oxford  and 
Evesham  are  those  Of  Hanbitry,  Charlsbury, ' 
Ascot,  Shepton,  Addlestrob,'  Morton -hi> 
the  Marsh,  Bockley,  Campden,  and  Honeys 
wood,  the  most  of  which  were  decorated 
'#itli  flaffs,  etWgi'eeffft,  arid  flOW€r^  atte)i<d^d 
by  bands  o^'tntisie;*  and  Hfted  #ish  spoc- 
tatc^rft,  nMwithAtBhdingthat'HivUiedh^Bt'ily 
thlftmgfkottf  the  daV.'The.  works  on  the  line 
are  ikot  geneMlIy  neaty^  themch  in  the  first 
15  6r  16  Mi^  frtimOxfoHrd-tbeve  Iwve  i)een 
li«^T)y  fifty 'bridgetf  to 'bonstro«t.'    ^ 

The  tfrieeial  train  eoATeying  the  Dineistors, 
'theit  'fttendV,  thd  the'  aUthorltiet:  of  the 
^ towns  tloBg'  the  Htte  frotn  Louden  tO' Ox- 
ford, ecfnsisted  of  20  Drat  aiid  keeofid-elas^ 
C*^rlagjes,  and  0ai#ed'  over  vory  sloirly.  The 
Ifne  U  only  laM  down  '«iftclyy though  '#ith 


the  ebtijormt'ga^geVtrrddd  tlhd"tutht0*  «M 
erosirings  aiid  eMe^liwen' hitf 'sr  mile  In 
length  at  every  stittio^,'  i&  hnMd  e^irtttn 
topasi  knothdr  with^t  Wifietrtty.'  ^It  «p. 
pear«  tb  b€<  fifdrilirabiy  eoha«^idated,'«i/k(l  Mil 
m  %ork«  d6  the'«tiii«sr<«tiMiit  to^'fhe  «mi- 
tVactors'  nrOt  M^ineefs  eiiiptoyed  -in  the 
ddnitnictidh.   "  •      •• "    ."      - 

AtEveshkfe  Uke  ps^tf  hitm  Oxford  v»a 

'Jjoihedbya IMfg^  ttutnbertf  geiitlAAeit'frW 

Dudley,  Wotts^er;  Und  Bun^o«iidliig"dia. 

tficts^  ^ho'Wltuihsed  wUh^^Chem  t^-Oxfdtlfc 

.  The  line  was  to%e  bpened  to  t^ef^Kbon 

Hdri^ay ,  but  this  Wai  rendered  SmpOMible 

firom  the  circumstanee  ofOaplain  SininiODa, 

the  &6^etnihent  hispeMor,  htfving^  reared 

the  sdteratipn  of  cerildn  'siritches  iattfte 

'bqrht  of  jtinctioh  with  the  Great'  W«ai«hi 

linfe  at  Woheh^dt,  ah«  tHe  Oreat  Weatehi 

'Cotiipany  havittg'  re>ftta«ld  tb  a^e  tdaiiy 

'  cdd«  ofsignali  fot  workink  into  their  a(a. 
;tion  ^t  Oxford  withbiA  a  TeliMrenbe  t^  the 
Board'  of  Trade.  ''In  cMtfe^benee  <6f  this 
latter  circumstance,  the  carriages  of  the 
'Oxford  Ci^tnp^hy  cotiht  eh  Satlirday -only 

'be  VoM6lit;<Mwh  tb  the  Mini  of  junetimi, 
about  I3iree  miles  (tHnk  the  Oxford  station, 
the  Company  having  to  remove  from  one 
set  of  carriages  to  another  at  that  point. 

At  Evesh^  a  chajA|uigne  luncheon  was 
supplied  to  thi^traveliers,  and  all  along  the 
new  portion  or\4)^^  line  from  Evesham  to 
Oxford  crowds  o^\>eople  were  assembled  at 
the  stations  and^  ^bridgesi  who  gased  with 
wonder  iipon  the  train. 

At  Wolvercot,  where  the  Oxford,  Wor- 
cester, and  Wcdverhampton  Railway  joins 
th^  Birmingham  and  Oxford  line  of  the 
Great  Western  Company,  the  party  changed 
carriages,  and  proceeded  at  once  to  Oxford. 
Th4iw-'a  -iiumptuous  dinner  had  been  pre- 

.-^yared  by  Mr.  Peto  and  the  Directors  at  the 
Town-hall,  where  four  ranges  of  tables, 
laden  with  a  most  bountiful  and  delicate 
repast,  were  spread.     The  chair  was  taken 

/by  the  Right  Hon.   Sir  John  Pakington, 

r  M.P. ;   and  among  those  present  were — 

.|  Lord    Lyttelton,    Earl    Talbot,    Viscount 

'Elmley,  M.P.,  the  Hon.  Captain  Rushout, 

-M^P.,  Mi.  Langston,  M.P.,  Mr.  Oliveira, 

M.P^,  Mr.  Peto,  M.P.,  Dr.  Jeune,  the  Mas- 

teif  ofPembiDke,'Atid  Mrtnerous  t»thei^  dig. 

'  nltat^  of  the'Oicfttfd  Utflvtefaity,  and  Mr! 

-Risse.'  'Mr.  Harkeif  '^ffloUiied  "au    te«at. 

■  ntaster.    '  "*    •■••;•'  •*  ' '' 

'  A  ^mttil>ei'  of  l«^a)  and  tfppr<%riiite  tt)a*ts 
having  *been  <driifik  and'iesptftfided'te,  the 
goests  •  rehired  fi-oin  ^e^hall  shoi^tly 'before 
9  e^^obk.  ThiMie  fKMi  Dwdtey  aitd  the 
Koeth  retartiM  by  speeial'  traift  froin  Ox- 
ford  abmit  a  quffter^pniA  S^^and  those  (h»m 
£.ohdott1)y  ^spMiaf  train  ikHi»'9  tf*cloek« 
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E»&«fltom  Bi  imiM  Jam  eotLnmoM. 


]»?LOSIONS  IN  MINBS  AND 
COLLLBRIfiSt 


T{i£  following  observations  on  the  causes 

of  explosions  in  mines  and  collieriesi  and 

tba  ttwana  •£  pMrenting  them,  ara  takan 

from  B  Paper  by  Mr.  Robert  Blaekwood, 

of  Kilmamoc]^  which  was  read  at  the  9o-> 

oiaty  of  Arta^ 

For  ike  sals  and  efficient  working  of  any 
Bdne»  a  proper  aystem  of  ventilation  is 
naeeasary  for  the  free  respiration  of  the 
workmen,  and  alio  for  the  purpose  e€  6arr3F* 
m\s  off  tke  noxiona  and  dangerous  gaaes 
that  exude  from  the  eoal  as  the  work  pro- 
ceeds. The  development  of  earburetted 
hydrogen  gas,  or  sre-damp)  the  dread  of 
the  miner,  end  the  cause  of  suoh  fearAil 
loss  of  life,  is  iueeparable  fWim  mining 
operations,  being  produced  from  the  decom- 
position of  the  vegetable  matter  of  which 
the  ooal  is  composed,  and  lies  dormant  and 

Sent  up  in  the  numerous  caTities  and 
asures  of  the  coal  seam.  In  deep  mines, 
and  those  in  which  the  ooal  is  of  a  rich 
quality,  this  gas  is  given  off  in  great 
abundance  from  the  numerous  cavities  or 
pores  in  the  strata  being  intersected  and 
laid  open  by  the  operations  of  the  miners, 
and  is  constantly  being  drained  off  as  fresh 
facea  of  coal  are  exposed.  This  gsa  some- 
thnes  exists  in  the  seams  under  very  con- 
siderable pressure,  and  rushes  out  into  the 
workings  with  great  force.  When  mixed 
with  a  certain  proportion  of  common  air, 
this  gaa  becomes  highly  inflammable  when 
brought  in  contact  with  flame,  giving  rise 
to  fearful  explosions,  and  consequent  loss 
of  life,  when  a  miner  carelessly,  or  through 
ignorance  perhaps,  exposes  his  naked  lamp 
or  candle  to  this  treacherous  atmosphere. 
Hence  the  neeesslty  for  a  vigorous  ventila- 
tioB,  and  an  ample  supply  of  fresh  air  at  all 
times  to  Uic  workinss,  to  dilute  the  atmo- 
sphere of  tiie  mine  below  the  firing  point, 
and  thereby  render  it  harmless  and  aafe  for 
the  operations  of  the  minors. 

Except  where  the  ventilation  is  natural 
(a  system  that  cannot  be  sufficiently  depre- 
cated), the  means  alipost  universally  adopted 
for  clearing  and  keeping  the  mine  free  of 
this  explosive  atmosphere,  is  ventilation  by 
rarefaction.  In  a  mine  where  only  one 
shaft  is  sunk  to  the  coal,  a  partition,  or 
brattice,  generally  of  wood,  is  put  in,  divid- 
ing the  shall  into  two  sections  from  top  to 
bottom,  the  one  termed  the  upcast,  the 
other  the  downcast  shaft  At  the  bottom  of 
the  upoaat  ahaft  a  powerfril  fUrnace  or  cube 
is  kept  butntttg,  which  has  the  efleot  of 
rarefying  the  air,  and  producing  an  ascend- 
ing  current  in  the  ttpeaat  shaft ;  the  cold, 


puM  air  going  down  tAi*  downMal,  to  flU 
up  the  partial  vacuum  caused  bgr  the  »*»• 
faction,  communioatea  motion  to  tbo  aif 
throughout  the  mine,  and  thereby  ocnaoa  n 
current  of  fresh  afr  to  circulate  and  avaep 
along  the  face  of  the  coal  in  ptoeeaa  of 
being  wrought,  dUuting  and  oanying  off 
the  earburetted  hydrogen  aa  it  ia  produeed 
through  the  fUmaoe  to  theupcaat  ahaftyOad 
thence  to  the  external  atmoaphere. 

It  will  be  at  once  apparent  that  a  eej^ioM 
air  current,  and  the  keeping  of  it  in  ita 
proper  course,  is  of  the  first  lmportanae» 
as  upon  it  depend  the  ventilation  of  the 
m!ne  and  lives  of  the  men  omployodi 
in  almost  dveiy  inatance  where  «eei* 


as 


dents  from  explosions  of  fire^  ^ 
occur,  the  cause  may  be  almost  invari- 
ably attributed  to  an  insufficiency  of  air, 
either  from  a  deflective  ftimace,  eontraeted 
air-oouTses,  or  the  current  being  allowed  to 
leak  or  waste,  or  otherwise  improperly  ap- 
plied. In  the  process  of  excavating  the 
coal,  the  current  is  kept  up  to  air  the  Ikce 
of  the  workings,  by  stoppings  of  brick  and 
mortar  being  put  in,  from  time  to  time, 
betwixt  each  row  of  pillars  as  the  work  pro- 
ceeds ;  so  that  what  was  fonnerly  a  lOM  at 
bord  now  becomes  a  passage  for  the  intake 
of  fresh  air  as  each  pillar  is  formed,  thus 
making  a  continuous  air-course  from  the 
botton  of  the  downcast  shaft,  round  the 
face  of  the  workings,  and  b^iok  agnm 
through  the  furnace  to  the  upcast  ahaft* 

Explosions  of  fire-damp  frequently  arise 
from  want  of  attention  to  the  doors  in  the 
drawing-roads  and  air-courses,  which,  ex- 
cept when  a  miner  is  passing  with  hie  lead, 
should  always  remaSn  oloeed.  Theaa  doors 
are  in  some  collieries  kept  by  boys  called 
trappers,  and  in  others  they  are  self-acting 
swing-doors.  Colliery  managers  are  divided 
in  opinion,  on  which  of  these  two  ayatema 
most  dependence  ean  be  placed.  In  either 
case,  this  department  of  the  undctgfound 
management  requires  the  most  vigilant 
oversight  i  neglect  of  this  is  rulnods  to  the 
entire  ventilation.  It  matters  not  kow  an- 
perior  and  complete  the  other  arrangemonta 
of  the  mine  arc,  the  most  powerftil  furnace 
will  be  found  inadequate  for  the  ventilation 
of  the  workings  in  advance  of  any  door  left 
open,  as  the  current  will  entirelv  abandon 
the  face  of  the  workings,  and  rush  straight 
to  the  furnace  by  the  shortest  and  moat 
direct  course  it  can  find.  The  ventilating 
current  Is  then  diverted  out  of  its  courset 
fresh  air  is  no  longer  carried  forward  to  the 
workings  in  advance  to  this  point,  the 
atmoaphere  of  the  mine  gets  vitiated,  and 
gradually  becomes  fiery  and  inflammable 
flrom  the  accumulation  of  fire-damp  in  the 
working  faces,  and  the  miners  meanwhile, 
being  unaware   of  any   negligence,    and 


zx9hmov^  in  W3sas^  and  .  omwskris. 
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tnwtuig  to  U)«  iMual  mppowd  u&ty  of  th« 
miiM,  are  iaMOtibly  lurrottAded  bv  an  in. 
flammable  atmosphere,  and  an  eiiplosioii  ia 
inevitable.  Double  doors,  whether  self- 
aoting  or  kept  by  trappers,  should  inva- 
riably be  fitted  in  the  air-course  and  main 
drawing^Boads,  espeoiaUy  wkare  there  ia 
ffeaoent  paaiing.  Xhew  doors  ai;a  n^ver 
both  open  at  the  same  time,  but  are  ar- 
ranged so  as  to  open  and  close  alternately, 
the  out  shutting  before  th»  other  opens, 
and  thus  acting  aa  a  ffuvd  upon  9«ch 
other«  In  well-conduptea  mines,  especially 
in  thosQ  of  a  £ery  nature,  where  working 
wHh  naked  lights  is  considered  precarious, 
tht  iur»ooiirse  and  drawing  ■.coada  are 
guarded  with  a  set  pf  three  door?*  thus  ren- 
dering accidents  from  leakage  or  waste  of 
fresh  air  at  this  point  almost  impossible ; 
were  thia  the  prevailing  custom,  loss  of  Hfe 
from  ojEploaiona  of  firondanp  would  be  of 
much  rs^rci  oocurrenop* 

Explosions  of  fire-damp  frequently  occur 
from  another  cause,  even  with  an  abundant 
aupply  of  pure  air,  and  a  powerful  ventilate 
ing  current  in  the  air-course.  This  is  the 
case  when  a  heading  or  drift  has  been 
driven  so  f|ir  in  advance  of  the  air-course 
that  the  end  or  face  of  it  is  out  of  the 
reach  of  the  current.  In  coal-seams,  where 
Hfe-damp  is  given  off  in  great  abundanee, 
it  is  found  neeessary  in  excavating  a  head* 
ing  ox  drift,  to  carry  up  a  little  fresh  air  to 
ventilate  it,  whenever  tlie  end  or  face  of  it 
ie  oonaidered  beyond  reach  of  the  current. 
This  is  done  by  fitting  in  a  brattiee  of  looee 
boards  in  the  heading,  the  boarda  being 
laid  on  edge  from  the  pavement  to  the  roo^ 
dividing  the  heading  into  two  sootiona^  a 
aotle  of  air  being  taken  up  the  one  aide  of 
the  brattiee  to  air  the  face,  ^d  then  re* 
turned  down  the  ethev  side  into  the  ait* 
eoune  as  hefoie.  Special  attention  should 
be  paid  to  thia  where  the  strata  are  mueh 
inotined  to  the  horiion,  as  earburetted  hy* 
drogen  being  apeeifioally  lighter  than  eom. 
non  air,  naturally  floats  uppermost,  and 
gvadually  rising  to  tho  highest  point,  ulti* 
ssately  acoumiilatea  in  the  end  of  the  head* 
ing ;  and  unless  air  be  taken  up  to  dilute 
it,  hae  no  tendency  of  itself  to  come  down 
to  the  air-oourae  to  be  carried  off.  Kxplo* 
aiens  of  a  trifling  nuture,  attended  with 
little  loss  of  life,  opour  vei^  frequently  in 
these  headinge,  and  extend  no  farther  than 
the  aif-eourae,  being  there  met  and  estiaf 
guished  with  fresh  air ;  but  should  the  air- 
current,  after  travelling  along  a  series  of 
working  faces,  be  eo  far  vitiated  as  of  itself 
to  be  also  inflammable,  aa  explosion,  evea 
of  u  eomfarativeiy  trivial  kind,  is  attended 
with  the  most  disastrous  results^  aa  the  Are 
in  suoli  a  oase  ie  takon  up  by  the  eurrent, 
and  oommuBi^ated  to  thoatmesphtiie  of  the 
wholo  mine. 


Lou  pf  life  (ttm  exploaioiu  pf  fire-damp 
may  be  divided  into  two  classes: — First, 
death  caused  directly  by  scorching,  and  the 
violence  of  the  explosion ;   ^d  secondly, 
death  by  suffocatiou  from  choke-damp.  The 
result  of  some  of  these  explosions  is  most 
disastrous )  when  ignited  at  any  point,  tho 
flame  spreads  itself  throughout  th^  workings 
in  the  n/eighbourhood,  and  that  portion  of  ^0 
mine  becomes  a  mass  of  living  fire.  So  intense 
is  the  heat  produced,  that  the  timber  is  gene- 
rally all  destroyed,  and  sometimes  the  pil- 
lais  of  ooal  are  found  to  bo  dianed  to  tho 
depth  of  several  inches.    The  drosa,  rub* 
bisli^  and  snail  f  aiticles  of  coal  produced 
from  the  workings,  become  iguitedt  and  tho 
enonuoos  expansion  ef  the  air  from  such  o 
temperature  drirea  ererytbfog  before  its 
dooii,  brabtioei,  propa,  loose  inassee  of  coal> 
together  with  any  unfof tunato  minera  that 
m«y  be  within  its  influewocy  are  carried  out 
with  irresiatible  foroe  through  tho  oir-eouifo 
or  drawiog-roadp,  towardi  the  ^aft^-^thoonly 
outlet  where  tbeeiplosione^o  expend  iteelft 
The   d^boBic^aeid   gas,   or  olioko*danipi 
whioh  ia  peeduced  iu  groat  volnmo  from  the 
previous  oombuetien,  ie  drawn  beck  again 
mto  the  miwe,  to  All  up  the  vaeuum  oaused 
by  tho  expansion,  and  envelopes  the  Biinen» 
•0  that  thoee  who  escape  the  violence  of  a 
wocching  Are  pewsh  from  suffooation;  ae  ia 
aknoat  every  ease  when  only  one  shaft  ie 
sunk,  the  brattice  ie  deetr<i3Md,  and  any  at* 
tempt  to  restore  the  ventilation  iu  time  to 
save  the  men  ia  liqieless.    This  is,  perhaps, 
one  of  the  strongost  arguments  in  favour  of 
double  abafts,  now  so  eommon  in  the  north 
of  Englaad*     The  wooden  brattice  in  a 
single  shaft  being  constantly  gettinpr  out  of 
order,  from  moielure  and  its  proximity  to 
tho  ftimaoe,  never,  even  when  in  tht  beet 
oondittoat  perfectly  isolates  the  one  sltalt 
frov  the  ether  I  neither  can  it  ever  bo  id 
air*tight  a*  whoii  two  distinct  ahafU  are 
used,  where  tho  mass  of  earth  betwixt  them 
boooniea  a  natural  brattice,  and  aJse,  when 
au  explosion  deea  oeeur,  is  of  sufloient 
strength  to  withstand  the  shock,  so  that  the 
ventilation  can  be 'restored  in  a  eoanpara* 
ttvelry  short  time,  and  tho  means  of  raising 
the  miners  to  the  surface  still  remain  avail* 
able. 

From  what  has  been  advanced,  it  will  bo 
plain  that,  under  the  pveeen^  system  of  ven- 
tilation by  rarefaction,  tin  snlety  of  a  mioo 
depends  on  a  powi^vftil  fliriiace,  a  capacious 
air-oourae,  the  headinge  well  bratticed,  and 
aa  ample  ventilating  onrrent. 

It  ia  to  be  regretted  that,  at  the  proient 
day,  when  loix  of  li^  iVom  explosions  of 
flfffr^damp  ia  ao  very  frofu«ttt»  so  mnqh  do* 
peodettoe  should  still  be  plaoed  on  natural 
vontilatiaoi,  Thia  eyatem  ia  at  oaoo  ftMble, 
MuriablO)  and  uneoytsin  in  ite  aatuuk  In* 
I  stead  of  being  urged  cm  by  a  vigorous  iur^ 
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tQiiip«Mt«tt  Ibat  loay.ciian^  (a  b»  in  th^.  i 
onf  slMiA-M^oye  tUt  in  .iheot^f,  so  i)iat. 
th«  citrrQ<^  (bnNig1»9ttt  the  nuiie,  cmu»pI;  b^;. 
oUi^f«i§e.4hMi  wfnk)  slnggiaJ^i  »nd,  loully. 
iowAoicnt  for-  t1ieiivirpiMit..inUJHM.    Tb« . 
nfttoml  ¥ciMliUftiiig  ^iiriBnt  pn,  a,  imin9  W)'-. 
aaaiftei,)^  a  lusfiium  »  f^  fe^Ne  aa,  1(9,  be 
most    materially    afieeted  .  bj;,  i^ny    aucb 
change  of  temperature,  causing  the  air  in 
the  mine,  that  should  etherwise  be  circulat. 
ing  briskly,  to  be  stagnant  and  utterly  dead. 
So  imperfect  4s  the  V«rtUliit)Mt  iii  ihieH  eii^s 
thiit'lipoti  any  stldflen'  chimg^  tif  i^^&A  m-' 
teinpMtv&ef  'iht  cittifnnt  lH'^ttMUvttek'chti^' 
p^etefy' nhrersea;  so  fhkt  ifhirt  '#«lf'fbttiieHf 
the  iiptntt  ^haft'becom^'th«  d6Wh^M;''Md 
th«  Wttrit  or  Yftfrafed'tff'l*  tfrHiiHi  bftfck 
agalii  tbtd  the  ^(^kfng«  as  irtfakt!'  of  ^i^h 
a&.    ^Hik'  beiiig  a'dhsitn^ifaf^  <^df  %M<;h' 
nodne  has  contt^l*  th^  tentSlafSoM  4irr  the ' 
m?ne.  is  for  thi?  time  detiVreyed;' attd'an^r 
tHflmg  eurttht  thit  Miayhfe^  ^eikk^  ^ 
wholhr  depttident  <m  the"a5i''in'«iy  df  ifr* 
shshs  kssnmmg  a  hjghdr  tl^ntpeiwltffe  thtft 
thai  in  'the  other.    Und^r  a  *systeth  of  VMf* 
tilatioii  ito  vtry  imperfect,  i\  i«  Yiot  toW 
w6itid«te4  i^t  that  accidetits  Mtti  ex^lditohfti 
and  thbse  bf  tlie  mo^t  appaHlftigkiiid,  shonM 
oeenr.    tJrttT!  this  System  i^  'eritir^lf  'abot 
I?«hed,  los^'bf  life  iViuM  contdkie,'  at^t^ie 
^roprii^toTS  aitditrMngersof'sW^b  jeolUeHM 
be;  In  a  great  mefttore,  enflpMble.  -       "    '• 
A  Very  decided  im^^f«m«nt  intl^  v^i- 
thti'  df  tfentiUtio^  h  tL<r^  beiti^  pret^^e^nfe- 
Hlly  adopted  'W  the  nortfr^rn'  districts'  of 
£n^UW'  This  c<m«lsti^  i\i  w^kiVif  the 
difii^  iti  hohUia  dfsh-ltTts;  knd  sfiHWihg  the 
fntake  art  hito  s^fveral-  dfstiifcf  cohltnn^  hi' 
<he  bottbfd  of  the  do^rneatt  'shafts  Atid  sfp^ 
v^priatitig  '<9fne  sepiVafe'  '<»Aitmff  to  e«eh 
district.  '  B^  tlii^  tneaWs  tfte  "ftice^  Are  iifretf 
rtfor^  pcffWtly,  ewthctirrent  ha*  A  tfiurti 
•hotter  <^6ur8*  tc^' <rtif el,  the  teriaetoey  t^ 
le«ikh^  fe  ^e#s,  aitd  Vlte  ret^M  al^  is  not 
ao  Much  ohar^d  with  Hhe^^tWp^^^acKnie- 
tih^  of  «  freef  u«e  of  nakM  ]ij^ffs'<thtinf 
wfien'theitlrisbrotlght  Ythm^ihe  fabe^lh' 
one  ilndr«1ded  tfolbmn;  «nd  afob,  'when<Mk 
•ilplositn  4o«e  0M«f,  it  iatgMHWlilyr  <V)n- 
imd  Id  tbetdiiimt  inrwliiob  tlia  g«i  hiia 

beott <igki}ted«  -'i  >     "    .i  ../      

•  it  >ia/to'i»o  beared /ihttit  «ren  «mHiev.tbe 
■Mst  Miprtfyed .  sya^m  •#  i  entUation  at  pre^ 
■cht  adopiedf  Moideiila-ffoni  ^xpldBiomi  9t 
fkf^dutp  In^miAes  md  oettiAMSi  4|tn  never 
beentkeV  AvttUd.  *  Xhe  method 'Of 'splj^ 
titig  ike  air  and  irorkifig  ift  distfletei  how^ 
ever,  it.tertainljr^i  gte^tstop  uijadvaMc^ 
ind  is  «ft  pneeefti  tbe  moat  perfiscl  sy«tam  .a# 
MtttUaAiMi'  ^ttowiL  If  «4ijried  out  jqdi* 
oimMly^Mdvithn  rifprmif  dii^i^Uifb^dj^ 
nary  caution  on  the  part  of  the  miners  will 
be  a  sufficient  safeguard  against  explosions^ 
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aid  wilV  V'M  djQi.BOt.  whpUy  avecl^,  M  least, 
greasy,  tend  to  leiisci^  the  n4mbev  of.  jjuqh 
di!H»ful  ca^muties.   • 

.■:.'/      •,'•.'•       •      '.•..'♦.  /    ... 
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neC^cf^iliai^trt^Hi  Arts!  Edited  h^ 
Q^AK},%B  :.  XoiiUKip;if  Part  XXXI. 
•Oeorgnyiitus. 

;X9^  thirty. firsi  Part'  of  th)s  excdTent 

workiisr(in.  many  f espacts,  <Que  ot  Ihe  most 

interestihgi'abdoiie  of  tftfe  most  TalanUa  of 

the  s^fries.'  The'<^tiii^hebMv«'iiliA tt^Tmltt-* 

ably^lf^tratfd.  i^ticlct.pn  pottery  iMidj>6rce- 

lain  has  been,  brought  t^  a.oanclnsioii»  atUi 

ektiibitinjp  miiiuteiy  the  delaik  of  the  pi^ 

cipal  branches  of  1h:ti!e  m'ahufhcllAre.  la  fbe 

te,n.9^9tlpii9  mW.whij^l^  it  is  djvHed,  the  pro-^ 

cemesiinoidenUl  4o  th#  pTodiiotAon  of  .aomjB  pf 

th«  m^it  toenmlfM  'vrt.manvfcetufea.  am 

popularly  and  clearly 'd(s*crib^d.  ak  ttet  also 

others  of  a  ing^.  utiiitariau  .kind,.   One  of 

the  aeeftiofii'  Is  deviged'  to  the  mannlacture 

of  tobaeoe^pipeiu^alMinely  iind  utipneleBd- 

injg  airticle,'  yet   bos^essing    \indoiibtediy 

YfQry.inuf:)^  to  ,4ttrapi  Uie.  attention,  if  not 
tiie  ^miration*  o(,  .t^e  mechanical,  Mr. 
ToDiUusoA  baa.be.ei:\,at  great i  pains  also  to 
explain  fully  the  preparation  iiii^  admixture 
ojt  .the  n>9terials,  anu  thf^  setera)  operationa 
ase  iUnstc^ted  ,by  wood  engra?}x)g8,  ^  lii 
iwo^eif  action,  the  operations  of  UirowKng, 
Ui^lUngr  pc^aai^g;  anq  csstidg^are  deicribed 
axkd  iDi^^tratexi*.,  acQQi:ding  to'the/^os< 
iniproved  proc^i^es  noir  ,ip'  use.  The 
important  operation  jqf  $riiig.  is.  piade  the 
aji»^iect  of  s#  entice,  Aectiotvjin  virbich  the 
■iQr<ieMi]^.  fumacw  pt  ^^vres  receive  ^  full 
de«cripiiQM#  ftcpon^^od.with  ligures.  The 
rquMlode^.  oK  Uie  .artiple.  triRces  the  manul 
(ai^tnre  .through.tli.e  stages  which  give  to  the 
article  Its  domestic^  artistic,  and  commercial 
iajue;  v.i<-t,tlie  flawing  fnd  printing  in  all 
their  subsidiary  detaila,  mnd  the  painling. 
The,  tenth  ,sectioi)»  trbicU.  concludes  the 
i^^ele^  ia  an  elegjRut  $i\d  c|-itical  dissertation 
Q^  design  in.  the,  ceraintc  arts^  in  which  the 
^iitbor  has,  succinctly,. yet  boldly  and  truth- 
fully;iketched  out.  ihe  progress  of  improre- 
nient  in  .tlus  ,  great  department  of  oni 
unMe^sI  mdfistry,  contrasted  it  with  that  of 
oux  to^gn  rivalsi  and  impinged  fcnreiMy  on 
the  aalufiit  points  ^  of  our  short -comingi. 
This  will  be, read  with  gt$at  infere;^  and 
iieing  ^^  i^  ^reat  n^easnre  founded  upeii  a 
oonaidecation  of  specimetts  of  high  mitisfa 
sxt  in  the  j&xhipition  of  l8ol,  desenrea 
attention  as  evidencing  its,  present  state  of 
cnltiration,  and  Tts  fottire  pfospects.  As 
exceedingly    copious    and    well  -  amnged 
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article  on  |>rtnti]ig,foUowsat  a  abort  dittanee 
tlat  on  mtn^ry  arid  ponS^ahi  '  Itf  t^  iritH- 
expknte'bf  litt*hit]r'  «htf '  meiihliiii^a]  *  incfnt- 
try  wbteh  printing  and  its  kindred  ocettbt'-i- 
tiona  now  fill,  a  fine  field  is  afibrded  to  Mr. 
Tomlinaon  for  cbe  eze?cise  of  his  powers  of 
siiee^«i£\»l  popifUr  descrtf>tjon.    To  conrey^ 
to.  tbe.  intelligent  minct  a  sutistantiaH  idea^ 
of  tUe^inilhittly  e3^(6i(d^d  and  ih^ebfoAs 
appliances  by  wbicb  the  current  /lk«r«l«re 
of  tb^.  4v  ifttP»?^>>te4  to  tbe  pub|ic  in  a 

Srinted'form,  is  indeed  a  theme  which  well- 
esei^etf  th^  gf^M  ekeirtions^  he'  ba«  >nMde  to^ 
cb  j^^tieb  to  itf  It  We  bate  r^ai  wilb  mveb' 
pki|ii1iie;bt»  perq^icnoiuWMid  «o?iprebmsixfr, 
accpui^tr  of  fhAt  portion  of   the    subjeci 
w^ich  he  has  dealt  with  In  (hepreserii  Purt, 
and^Te^f  lifi'  tjqttal-  plefftkiM*fh  mtiag'  <Mp' 
impttsHhm'  that  >tt  •  'i«  tby  Aff  tbermool  •  dntv 
and  dftail^aficpi^  oC.tbe  §^]^ec;t,,bay^g 
apppuUr.es^jmition  of  it,  in  view,  we  hare 
anywhere  met  with.  ' '  After  giving  hn  ampT^ ' 
liis«6irieal  sketch'  dftbi^  MveUtidn  of  Hie ' 
art;  attAiof>aiuittiii  oxpeAieiita.  tfcsorM  Id- 
for.  inking  .nMcbaojlcal  .  Imprcs^ipna .  pf . 
¥friQ)|^    kjndflL   the    ^>tic]e    nroc^eds    to 
describe  the  aft  of  iyhe-fouildmg;  and  fbe 
snbditiiAoh  Mnd  cflilinifleatfoir  of  the  olMraeo 
teHv'Whififaiiii'doiioi  with,  mvoh  minwteaes^. 
ofdetailf   Xbe.art  of  xhc^  compositor  is. 
i|ext  jezplained^.  and  the  practice  of  correeU 
iqg  proofs;  in  hotlbing  Vrhlcfi',  fh^  ^iitbt>t 
presents  his  reader  wttfa'a^fih^tem^Hcabl^ 
ex9ip,p)ei  of  literary  eufiosit^^s  depending 
upo^  misprints,  in  wKicb  one'  letter  hii 
bcyen  'substifuted   ^r    another.  '  We    tioif 
come  tb  the  substatitial  pHtt  of  the  articfe 
-rf^e  printing  press,  Whieb  has  beef^'tnMt 
auccessfi^^ly  describee!. '  Alter  'oipbiiriing 
the!  Stanhope,  and  btheV  ^re8tiei<,  with  the 
^^Ip  pf  Weral   figures  iepresentitt'g^  ihe 
iipporiai^i  pArts,  the  steiim-ynaehiiies  wYildh 
as^iiish^ilie  world  daily  with  the  magnitddtf 
pf,  ^tbeir  results  are  tiiade 't!ib  aubjedt  (^ 
a  detailed  Wxplanatif|n,  Whicli  U  Woi;:t1iy  the' 
pomsfil,  of  afi  such'  as  are.  xkot  iA^it^l^ 
^c<iyaintf4  frith  th,e  pireslent  stkt^  of  steam 
prWlog.*  .  ,'11i^  ,  subject  of    sterebtypihg^, 
^fhiphis  only  jn  part  treated  Of,  cPnclude/i 
tbe^a^t;  .  :^.;'  •'  .  ;■    •^.  '    '   ,     '    "'  •/ 
Considering  fhe  a^po6Ttenc/ss  of  ttie  fblL 
Ipyring  illustrati.oti  of  the  ftdvantil^s  ^  the 
tnacb«-4^sired   li^useum  of  inventlotis,  we 
arQ,in<l!i;^ed  to  .add  it  to'thfc'  obserrktSons 
«^  ha,te  made  on  the  merits  of  thii  Ktam. 
Mr^.  Jtt .  oQcurs  in  a  note  '^rffetting'  to 
Slonlg's printing  machine  2-^*^  Ih  the  Otetlt 
Ejcnibition  w^re  sevejr&t  pirlAtinfl^  pr^s^s^ 
$n.  which  th^  types  vyere   !n1fe<|'by  sel^- 
fctipl;  rollers,    .Such  presses  w6uld  hideed 
reqnitf  the  strength  of  a   horse  io  Worlf 
them. '  IV'e  J)ave    no    ctoubt,  that  wncTr 
though^  «pxi9ty,.'and  moneX^r^  exutodcfd 
iiy  tbesjQ  jiq?ei\t^o«  \  hpi  .it  was  A  ^liVf  that 
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the  inTcntors  had  not  been  aware  of  Kdnig's 
fallttre  iitM  the "OitHe.    A' w^uapp^atod 
iiittsetiiM«f  mebliMcM  atts,-o^  tbb'^liin'of' 
trf«*0«ii«elrtMtolr«'des.Ait»  (<f  WMinnnp' 
Piitit,  '^wilty'  mbAelW  '^'  a|MjMn^^4    ef'' 


wOHFhy  of  the  BHtifeli  nlilioit!,  iMd'  hi&"i^' 
esiienttal'  s«rViee  to  iti^etmt/ttr  Uti^  ''tlm' 
ptcfgresi'df  iiiVenAoh.'^i 


U>    '(I 


C   ] 


The  pvoveqtent  i]),  favo^r,  of  tb^  eataUi^hf^  • 
m«»t.of  a,.AMAfeun»  of  inventions^,lbicl^  hai^. 
btea  commffaced  in  many  of  the.  chief  .^eata 
oC AaaiMil^turing.ioduatr^  in  this-cavntry^ 
iai  opnaUntlgr  extending  Uaelf,.  furtj^e^  in£^> 
morinU  on.tb«  subject  baring  just  ^een, 
ad4r<eaafd  A/o  the  Qov^ri^ment  and  the  p^yal 
Cpnmussionen  by  ^iasgow  .and  Shef^^f 
signed  lA  botH  caftan  by  ^1  the  l^i^ing  i^i.- 
hal>itaiita.  Af  tboso  towoa;.  .fbe  3he0ifit4 
i]%cv9rial,Tf.aaprQ8eqted4f>  IJiaBoyfd  Hjgb^ 
n#8a  PxM^M  Albeit,  tkn  preaide^t.  p(  the 
commksionf  oa  Tburaday  lut,  by.  tV- 
Mayor  I  .and  that  from  O^gow  pn  Satur-, 
day,  by  the  X«ord  Brovpat  and,  a  deputation,, 
Tbay'  exvn^aa  4h9.  ppinioo,  of  the  ^mon^o^ 
rjaliats;  iba^au^h  an  pstiiution,  t^as  Jpng, 
bpen  ;n€i^de4,.aQ4..tbat  Ml  ^H  coiAffwu^^e^ 
ai«a)ouaauppprtioCall  wJda  tak^  an.in^rest 
in  the  industrMl,<^eI<ttU)enX  of  this  cpunrs 
txgr.,>  1%'  ia  Hndaratood  that  tljio.  Cpv^mis- 
signers  of  J'atenta,)  wit|i  wHonpk  .the  ^oarq.  o£ 
'Pradp  haa  ientai?d,intQ.<oinmuiucalion,  oa 
t^  8tt]^««t« .  ar^  &iUy  ^live  tq  its  ii^portt 
aaoe^  uni,  that  Fjcofeaaon  Wopdcipft  is^  uxi4ec 
tbeir.di)Bfct;ioni,mi4(i|^  e;rery,e;(ex|tioD„an4 
wMbiraat'SW^cfas,.  tovardf  cojUec^ng.^puph 
i»pdeTatof.,4ni^antipna  ,and  .,woe](^. having 
vefefien^d  U>  |he«i,M  xnay  ictfm.a  nuclejut 
<iK •  Ibie  pont/f mpUt^d  ^atipn4  Mn^iim  »n^ 
lifibcary  of  {pvei^ioQs  M  Kensington..  Xem? 
porary  aopown^Q^aUan  ff^jXl  be  provided  by 
tl^e  Paten  tCp^miasipo^s!  and  py  ibe|Lpyal 
CpmmMsion  nuU^l  tlie.  question  ^f  tb^.erecu 
t4Papi;an.npK«mPiaH)  building. for  the  d«« 
4Upil^of.t&e,^oUactip^  ia.de^idoirr-XMaf** 

A  MMtHmtOMn  AlMMtfv^£ari|fiiltlM 
Mitlini«»of'laM>ybarnslM*'iPer#iir  ateinetf 
was  built  of  iron  by  Mr.  Lairdjof  BtbrkMN 
kitad,  for  the'  MaiUei  9Ut«is  8o«lb  AmeHca. 
TIMt«ssii1«i  ttMnedtlM>f^ferto  /^Mrmgialw 
l»  49  tOMt  «&4 40ihcArae  power ■  '(engliie'  'bf 
Mr.  E.  Humtfhriea)  t  lieplk  of  ioiditfieeti 
l^tigth'OT^y  aW'lOA  riet  ^  Ske'left  tUir  port 
ott  JblfthelTtk;  when '>ah4  was  loaded  to 
a'foM'Mid'a  biiir 4t  tbe  watwa  -odge;  She 
#as'r{^fge<l  nti  a  thiPMiMaMid  aehpolKri  and 
hadnokeeli  Tk«sMp'8«ompdnrooMii(l0d 
o#  cMOiiittdeH  two*iactei/<%wo''«igifMenH 
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two  fitomen,  aud  iix  men.  The  Forforo 
arrived  at  Valpwiwo  on  tha  16th  of  Jffovam- 
bar»  having  touched  at  MadtUat  Rio  Janaito, 
and  Montevideo,  for  the  purpoae  of  water- 
ing. The  total  oonsumption  of  eoala,  of 
varioua  kinda,  waa  460  tons,  equal  to  138 
tona  of  Welsh  coal.  The  passage  oooupied 
121  'daysi  4^  of  which  were  unte  steam 
a^^  fail,  and  2ft  daya  undcor  sMl  ajione  i 
having  aversged  six  knots  an  hour  all  the 
way  out.  The  remainder  of  the  time  was 
oonsusned  at  the  various  porta  touched  at 
in  coaling,  and  repauring  some  trifling 
accidenta  to  the  machinery,  and  at  anchor 
through  stress  of  weather  in  the  Straits  of 
Magellan.  The  Fo^o  is  the  smallest 
steamer  that  ever  performed  so  long  a 
voyage. — Liverpool  Otranickt 


5BMAPH0RES  ON  RAILWAYS. 

Tub  following  suggestion  of  a  code  of 

scmtphorio  signals,  to  prevent  railway  acoi- 

dents  arising  from  the  collision  of  trains 

proceeding  in  the  same  direction,  has  been 

forwarded  to  us  by  Mr.  Francis  Pinney,  of 

Tyndwfr^  Llangollen. 

A  semaphore,  on  a  small  scale,  is  to  be 
placed  at  every  half  mile  on  each  side  of 
the  railway,  and  to  be  worked  by  a  self- 
acting  arrangement,  actuated  by  every  train 
or  earriage  passing  over  the  linei  eaoh 
semaphore  to  be  provided  for  that  purpose 
with  the  most  simple  contrivance,  upon  a 
train  passing,  of  raising  and  maintaining 
the  arms  in,  first,  a  position  of  rest  Jbr 
three  minutes,  and  then  to  drop  to  the 
second  position  for  a  like  time.  The  first 
position  of  the  semaphore  being  observed 
by  an  approaching  train,  would  indicate 
caution,  the  second,  dangeri  making  toge- 
ther six  minutes.  At  the  expiration  of  that 
period  the  arms  shut  again,  fkll  into  their 
original  place  of  rest  in  the  first  position, 
and  remain  so  until  the  next  train  or 
carriage  would  pass  and  put  them  again  in 
motion.  By  this  contrivance  the  driver  and 
guard  of  every  train  would  be  enabled  to 
judge  with  tolerable  aoouraoy,  by  the  poai- 
lion  of  the  arms  of  the  aemaphpre,  whete 
the  previous,  train  might  be  expected  to  be 
overtaken,  and  would  act  aeooraingly.  The 
firai  pptition,  or  poaition  of  reat,  m»y 
aimply  be  that  of  aUowing  the  two  arma  of 
the  semaphore  to  ineline  downwards  below 
the  horlfsontal  Une  paaaing  through  the  t^ 
of  the  ptandaffd  i  and  in  the  second  poaitioa 
one  arm  nugr  beoome  vertioal  and  the  other 
hof  iaootaL  it  m^  alao  be  made,  by  vary* 
log  the  arrangiNiieiit  of  the  signal,  to  indif 
oat«  var  iflwa  iaSomMtion,  weh  ai  th*  elaaa  ai 


train  that  hadlaat  paaaed,  whether  ordinary, 
express,  or  lugipgti<  and  in  fa«e  of  any 
accident  happenmg,  some  one  attached  to 
the  train  would  haaten  back,  and  raise  by 
hand  the  aeeident  algiial  «pon  one  or  two 
of  the  semanhorea,  to  be  removed  only  by 
a  responsible  person  when  the  line  waa 
again  elear. 


TUB  TABLE  BXPERIMBNT, 


A  £'xenoh  paper  givet  the 
account  of  the  table-turning  experimenty  on 
the  authority  of  M.  Bayer,  a  gentlen^an 
of  wellpknown  scientific  attainmenta ; 

Yeaterday  afternoon  our  friend,  M.  fid- 
ward  Beyei^  profeaaor  of  natural  philosophy 
and  ohenuatry,  eameto  our  office  to  satiafy 
our  ouriosity  i eapeoting  the  renorted  phe- 
nomenon of  the  motion  of  a.  table  under  the 
infiuenoe  «f  electricity.  A  r^und  walnut- 
tn»e  tablo  aerved  for  the  expetime&t*  Six 
gentlemen  plaoed  iheoMelTea  roiaid  tJw 
table,  and  formed  the  eleotrioal  Qhain  with 
their  handa  plaoed  fiat  on  the  edge,  and 
eaoh  person  in  oootaotwith  the  amaU  finger 
of  the  right  hand  laid  on  the  email  finger,  of 
the  left  hand  of  hia  neighbour*  A  low 
minutes  only  elapsed,  when  a  alight  move, 
ment  of  the  table  reveahid  the  oonmrnoe- 
ment  of  tbe  phenomenon.  Two  or  three 
osoillattone  aiicoeeded  at  diort  intervals. 
Shortly  after*  the  persons  pUoed  in  oontact 
felt  tiaglinga  in  the  fingeia,  and  alight 
nervous  coatmations  and  preoipita&e  pulsa- 
tions in  the  arterial  veins.  In  about  eeven 
minutea  the  table  waa  in  movement.  The 
rotation,  at  first  slowi  beeamo  so  rapid  aa 
to  ooeaaion  giddineea  to  aeme  of  the  penona 
who  ibrmed  the  chain,  and  they  weee 
obliged  to  femove  their  henda.  The  table 
then  stopped.  The  ehain  having  afuin 
been  ISmed,  the  circular  moTemeni  be- 
came rjsnewed  in  Jess  than  two  minutta* 
The  magnetif  fljuid,  disengaged  in  abii». 
danoe,  manifested  a  aerioa  of  extre^rdinanr 
phenomena*  Thus  it  waa  enough  for  Jd» 
Boyer  to  place  his  handa  on  the  table,  in 
order  to  give  it  the  noost  energetic  impul- 
aion.  A  young  mm  of  twenty  years  of 
age,  of  very  great  eerpuleneoi  seated  hiiiii> 
aelf  on  the  table  without  anoeting  the 
movement*  It  haa  been  aaid  in  other 
aocounta,  that  the  current  ie  invariobljF 
established  from  the  south  to  the  north 
pole.  This  is  an  error.  When  once  thf 
chain  if  broken,  it  follows  opposite  diieo* 
tionsi  it  goea  from  the  M  tQ  the  right, 
and  from  the  right  to  the  le^  allomately. 
The  experiment  nvide  on  a  hat  waa  also 
perfectly  ooncluaive.  In  l^ea  than  three 
minutes  it  began  turning  round  very  rapidljr* 
The  fume  waa  the  case  with  a  vioher  baaket 
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NO.RTON'B    PBRCUSSIOK 
BLASTING  CAETRIDGE. 

Thb  Cwk  SoHih^m  RtporUr  gives  the 

fonowing  account  of  a  trial  of  Captain 

Norton's  percussion  cartridge  for  blasting : 

"  Captain  Nortop  practically  demon- 
•trated  the  powerful  action  of  bis  blasting 
cartridge  ^  in  a  field  belonging  to  Mr. 
O'Brien,  just  beyond  the  new  gaoI|  on  the 
rool  end  of  large  trees,  which  it  was  found 
ivjKMaible  to  blast  by  tbe  present  nM>de  of 
«  /use  and  tamping.  The  modui  operaHii 
was  as  follows ;— A  triangle  was  made  of 
tliree  tall  l«roh  i^fs  pUoed  over  die  root 
to  be  bliuted,  a  hole  being  bored  by  an 
aogtr  an  ineb  «ad  a  quarter  in  diameter 
iBtp  the  most  'gnarled  and  unwedgeable' 
part  9t  tiie  yoeta,  and  about  8  inches 
deeper  than  the  eetitre» «  plug  of  iron  of 
the  same  diameter  of  the  augur,  an  inch 
«Hd  »  half  long,  was  then  forced  into  the 
bottom  of  the  hole,  se  as  to  nrove  a  solid 
CMindation.  The  cartridge  with  a  percus- 
sion cap  o«  eaoh  end  was  then  dropped  in 
and  vested  on  the  iron  li»undattonr  A  ram* 
Qwr  of  ironi  of  nearly  the  same  dianteter  as 
the  augur,  imd  about  4  inches  longer  than 
tlie  depth  of  the  holoi  so  as  to  project  abinit 
4  inches,  was  then  inserted,  and  might,  or 
mif  In  «ot  vset  on  the  head  wf  the  cartridge. 
A  blpck  of  wood  about  60  lbs.  weight,  sus* 
p«Bded  by  a  strong  oerd  vertieally  erer  tbe 
projecting  head  of  the  rammer,  was  then 
allowed  to  fall  en  it,  when  by  the  mo- 
mmtvw  iw  blow,  the  ttiplosion  took  f  leoe, 
end  in  no  ooe  iosieaee  out  of  more  tnan  a 
bvndffd  trials  wos  the  rammer  blown  out. 
Off  as  militavy  engineers  tenn  it,  did  '  gun> 
sing '  oeear«  In  one  instance  the  catt* 
ridfo  WSB  mtd?  of  tin,  so  as  to  be  water* 
pfooff  «Ad  when  it  was  inserted  and 
tho  vMomer  pkeed  over  it,  water  was 
yoiiff d  in,  and  the  explosion  was  "per* 
IseS.  TUa  was  to  demonstrate  the  prae* 
tioability  of  blasting  rocks  under  water, 
lying  in  the  way  of  navigation.  Tbe 
obarge  of  powder  in  these  cartridges  is 
•bout  an  onoee  of  Hall' a  powder.  It  is 
peobablo  that  the  fourth  part  of  tbe 
powder  oeed  i»  the  preeent  manner  of 
pUsiing  will  be  found  by  this  method  to  be 
•olioient»  Professors  of  the  Royal  Queen^s 
CoHegOt  and  many  of  the  students  were 
preseft^  Oeptain  Norton's  ambition  is,  the 
removing  of  the  foreats  on  the  banks  of  the 
Amason,  Orinoco,  and  their  tributaries, 
thiie  destroying  the  wet-nurse  of  all  ma- 
laria ;  and  also  the  forests  of  Canada,  the 
United  Statesy  New  Holland,  New  Zealand, 
ond  tiras  removing  tibe  great  obstructions 
to  the  ookivation  of  Und  in  sU  conntriee  \ 
tho  rousting  out  of  snakes  Snd  nuggets  in 


New  Holland  and  Callfomioi  and  the  re- 
moving of  blocks  of  ice  impeduif  th^  asti« 
gation  of  the  Arctic  Seas. 


SPfiCIFICATIONS  OF  ENGLISH  PA« 
TENTS  ENROLLED  DURING  THE 
WEEK  ENDING  MAY  12,  1858. 

John  Cuahles  Wilson,  of  the  Redftnrd 
Flax  Factory,  Thornton,  near  Kirkcaldy, 
Flfir,  N.  B.,  oiril  engineer.  For  imprwt- 
nutUs  i»  tkg  maehhetp  and  pntceuet  trnplowsd 
in  and/or  ike  wuM^ffochtre  if  Jlax  and  oiker 
Jibrnn  wigetabU  iubUanct9*  Patent  dated 
October  21,  1853. 

Mr.  Wilson  specifies  as  his  improvements 
an  improved  arrangement  of  scutching- 
maclunery»  tlie  distinguishing  fratuies  of 
which  are  that  tbe  flaz  straw  instead  of 
beins  presented  to  the  seutchingfblade  by 
hand,  is  held  between  rollers,  which  are 
actuated  by  a  mangle  motion,  so  as  to  carrv 
forward  the  straw  to  an  e^rtent  that  will 
admit  of  tlie  breaking  operation  being  per- 
ibrmed  at  one  end  of  it,  and  then  withdraw 
it  to  allow  it  to  be  turned  and  tlic  other  end 
presented  to  the  scutchers.  These  are 
mounted  on  a  dnun  or  9>  revolving  shaft, 
and  in  theif  revolution  come  nearly  m  con- 
tact with  a  rest  or  bridge,  on  which  the  flax 
straw  is  supported  during  the  operation. 
The  straw  is  fed  in  to  the  nip  ot  tfie  hold- 
ing rollers  between  endless  sprons  which 
are  worked  in  connection  witn  them,  and 
which  serve  also  to  return  the  flax  to  be 
chsnged  end  for  end. 

C^ivi.— The  construction  or  combination 
of  scutching.machiuery  with  an  endless  tra- 
velling slieet  or  apron  working  in  conjunc- 
tion with  a  pair  of  holding  rollers,  also 
with  blades,  knives,  or  beaters,  on  a  re- 
volving aijs,  whereby  the  flax  or  other 
fibrous  material,  when  laid  upon  the  travet* 
ling  sheet,  is  carried  forward  to  tlie  bite  of 
the  holding-rollers,  and  gradually  moved 
beyond  a  rest,  where  it  is  scatched  by  the 
blades,  knives,  or  beaters. 

Edward  Hgiiiit  Jackson,  TitchftcM- 
street,  SohO}  machinist.  For  certain  fmproo^- 
menti  in  producing  art^dat  Ugki,  and  akff 
in  pr^dueing  motive  power.  Patent  dated 
October  21)  1852. 

ThejUrr^  and  $ecmd  parts  of  this  Inven* 
tion  consist  of  an  improved  arrangement  of 
self-acting  regulator  for  the  eleetrodes  of 
electric  lampsi  which  is  actuated  by  the 
battery  current  i  and  df  a  governor  for  con- 
trolling the  action  of  (he  ctirrent  to  be  used 
in  connection  therewith.  The  electrode 
regulator  is  com)>osed  of  two  Insulated 
metal  tUbes}  connected  together  by  a  spiral 
tpring,  and  capable  of  sliding  one  whliiii 
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the  otiier.  They  aHe  plactd  in  connection 
with  the  wires  from  the  bftttery,  mii  when 
tlie  cuiirait  M  CD»  are  drawn  tc^gether,  c«in- 
preksing  the  -sprtegt  bf  the  eqspausioa  of 
which  they  sre  gradtifHly  forced  upart  as  Ihe 
carhon  potota.  a^e  consumed,  and  one  of 
these  points  being  attiCched  io  a  carrier  in 
connection  with  one'  of  the  tubes,  Is  by  its 
motion  kept  in  its  ptpper  reUtire '  i)08i- 
tion  with  respect  to  the  other  electrode. 
The  current  governor  consists  of  a  glass 
globe  containing  a  saline  solatidH;  mixed 
with  sulphuric  acid,  thiough  which  the 
current  has  to  pass.  The  diaUnce  between 
the  extrenrifiea  of  the.  viret,  whtfh  com- 
municate with  the  globe  can  be  Tarted,  so 
that  the  current  will  pave  to  pass  thrcqgli  a 
greatfv  or  leas  space  in  the -globe  lu^cordlng 
to  the  position  they  oecapy,  and  can  be 
'  thereby  governed  at  will.  An  indicator  is 
attached  to  the  apparatus  .to  show  the  power 
of  the  battery  eiirreiii. 

The  i&rr^  part  of  the  in¥«ntion  conaiats 
of  an  improved  fomi  of  battery,  with  porous 
cells  and  gutta  pereha  trougl^uVi  an^  excited 
by  A  saline  solution  mixed  with  sulphuric 
acid,  by  the  employment  of  which  tire  zinc 
plates,  when  such  are  used,  do  not  require 
to  undergo  the  pmeis  of  amalgamation. 

Claims, — 1.  xlie  use  of  the  regulator  for 
regulating  the  electrodes,  and  the  arrange « 
meiits  by  which  electricity  or  magnetism  is 
canned  to  actuate  the  aaid  regulator  i  and, 
instead  of  a  cottsumable  electrode  a  non^ 
consuming  electrode  can  be  used,  afid  the 
governor  meter  or  electric  current  indicator 
may  also  be  used  in  coiMwetion  therewitli. 

2.  The  general  "arratijcement  and  combi;. 
nation  of  the  battery,  and  its  appurtenances ; 
also  the  formation  of  the  porous  cells ;  the 
u«e  of  gutta  pereha  for  the  small  troughs ; 
and  the  itae  of  aalta  iu  the  said  battery, 
combined  with  equal  parts  of  sulphuric 
acid,  williont  amalgatnation  with  mercury 
in  the  said  porous  cells,  for  the  purpose  of 
obtaining  eketric  onrrents. 

William  Boogbtt,  of  St.  Martin'^, 
lane,  Westminster,  gentleman,  and  GBonoB 
Brooks  PBTTrr,.  of  Lislfwstreet,  West- 
mi  ntfter,  gas  engineer.  For  improvementt  m 
obiainiHg  and  appltfing  heat  and  UghL  Patent 
dated  Oictoher  21,  1S52. 

This  invention  iucludes  a  variety  of  ar- 
rangements for  lighting  aud  heating  by  gas, 
or  gas  commiTigled  with  atmoapheric  air. 
Amongst  these-  are  improved  ImmerF, 
storey,  gee  fires  for  open  grates,  baths,  &c., 
some  of  which  we  shall  take  the  opportunity 
of  noticing  in  a  future  Number. 

jAwet  LamSt  of.  Kingsland,  ^iddleftex, 
gentleman,  and  Jobbvh  Men  day,  of  the 
name  place,  engineer.  F*f*  rmprovemenU  in 
ike  amtiruction  of  Jcihs  for  bttming  itr  caU 
t'mmg  cement,  chalk,  liwuttone,  and  other  tub- 


.ateiicet  repHrmg  mck  procetfx  and  in  the 
appUeaikmaf'tka  hepi  arimig  thertfrom  to 
the  generoHon  rf  steam*  rateni  dated  Dc- 
tober  28»  IH5%*  . 

'•  These  iquprvvem^nts  consist  in  constrpct- 
ing  oencnt  kjlua  in  suoh  a.  m^mncr  »•  to 
take  advantage  of  ihe,.liea,t  pow  tost  by 
radiation  for  the  purpose  of  generating 
st^am..  With  this  vi^w  the  pa^ptees.  adapt 
t»  the  infeerior  of  their,  kilns  a  wat  r  chanf- 
ber  of  an  amiolar  form,,  which  is  let  info 
the  wall  of  the  kiln,  so  that  the  spare  heat 
of  tlie  materials  under  calcination  may  be 
absorbed  by  the  watfcr  contained  therein, 
•  and'Steam  prodfioed,  which  may  be  applied 
to  anypnrpone  foe  whi^h  it.may  be  required. 
The  annular  chamber  may  have  a  flue  on 
that  side  nqt  exposed  te  direct  heat,  and 'An 
addftional  f^irhace  may^be  plwvlded'in  cob- 
neeHon  with  thit  fine,  for: Itho. purpose  of 
maintaining  the  temperatliire  of  the  chamber 
at  Ml  eqtial'  rate  ( tth^  aidea  of  the  chamber 
may  also  be  connected  by- tubes  rwHiing 
across  the  bottom  of  the  kiln. 

Claim, — The  conttrwction  of  kilns  for 
burning  or  calcining  cement,  &c.,  in  the 
manner  described,  to  that >  by  the  MApta- 
tion  thereto  of  a  water  chamberi  steam  may 
be  generated  by  the  spare  heat  of  such 
kiln  aud  applied  i6'  any  )raf)>oso  requiring 
the  same. 

Robert  McGavim,  of  Glafgow,  Lanark, 
N.B.9  merchant  For  improvema^t*  in  Ike 
mAnttfaeture-of  iron  for- ohifhaOdingl'  l^atent 
dated  October -23, 18112. 

The  object  of  this  infMitiOn  f«  the  pre- 
paration of  iron  plates  for  shipbnilailig 
purposes,  ftt  sheh  mitiner-ihat  the  adher- 
ence of  barnacles  may  be^  pnefHited^  and 
this  is  accomplished  by  mudng  wMi'  the* 
iron,  during-  the  proeasa  of  nannfoctoring. 
as  large  a  proportion  of  ^senic  (white  or 
yellowO  as  it  wiHtake  «p.  without  deteriora- 
^tion  in  strength  and  temohyv  Tkia|iro. 
portion  will  generally  I'ange  between  2  and 
6  pet  cent.,  aeoording  to  the  qua)it|y'of  Iron 
used.  The  arsenic  is  preibrved  to  be  intro- 
duced  In  the  puddling  process,  b«  it  >  may 
also  be  applied  between  the  iiiilke^s '  of 
blocks  of  inMi  pvevions  to  the  rolHngr  ahd, 
in  addition,  a  fiirthef  quantity  is  apii^hled 
on  the  surftite  of  the  heated  plates  towards 
the  oomplalMm  of  the  process.  When  rolled, 
the  plates  are  scoured  with  aci^  rubbed 
smooth  with  holystone,  nttd  thc».  immersed 
in  a  bath  of  melted  spelter,  leitd;  tin,- or 
zinc,  mixed  with  arsenic. 

'C^a/i9ry.— l.-The  tippBtfatiott  and  use  of 
arsenic  in  the'trelitment  or  in«a«fa«ttff«  of 
iron  for  shipbuilding.   .     .        .    , 

2.  The  system  or  mode  of  psevevtinsihe 
adhesion  of  animal  vntters  lo  iron  surfaces 
by  inoorporajting  arsenic  in  svkch  iroi^r 
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pf  Oosport    For  mprovtmeHts  in  extracting 
gold  emd  other  metaUfitm  minertd  and  eartty 
iti^tanhes,    Pktent  dated  Oet^erSA,  Ifl52. 
CapUin  iHiraphePfl  imprbveinHits  (whifth 
we  l^ave  already  noticed,  anU  p.  123)  0611. 
sist  In  teddeittg  and  J^uWeriitng  ores  ton- 
taii\ing  gdld  imd  other  iii«tate»  by  diaduorgriBg 
'them  from  a  gim  or  eanhon  iiito  a  ehamber 
lined  with  sfieet  Irbii,  the  Uck  bf  vhioh.  is 
preferred  to  be  of  'a  eoneiive  Urm,  •  The 
.force  of  the  mipilct  df  ti^b  inateiiataagaaMt 
.^he  iron  pUije  redndea  thehi  t4»a  Une  po«. 
der,  and  the  metal  ig  afterwarda  eictraotkl 
bj  any  qT  ihe  ordin^ilj^  prketiaed'  methods 
,  of  proceeding.    Instead  of  gtmpbwtder  or 
:Other  explosive  comp6und,  steam  may  be 
^used  to  pr^jetit  the  materirie'to-  be  pal- 
.verized,    '  ''  '  i 

'  Spni^eotifin  .g^m,  hut  not  Enr^ll^d.^ , 
'     WilLtiAU  Rbid,  of  U&iTeraity.^Ueftt, 
efeetrie-telegrtph  ewgrneert-  ^^  impr<m' 
nieMi  in  4Udttkf  teUgntpkn  iPaleot  dated 
-OefoberSI,  18M. 
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WlOTiaiONAL.PROTECTrONS, 

';  .  \    pated  March  18, 1?5B  '    • 

.  erf  ^Cteofia.Hpo|c  Lucst..  IjviprDTenientt  in  the 
mathod  of  raising  water  and  othto  aiaterfals  ttom 
jgiinet^ 

'     Dated  Ap^U'i,l9S3.  l 

,    Jim,  WDiiarn  Wnicoeks  Slelch.  Hie  predtetlon 
nr  nbtire  pewefiSrhteh  In  enntlet  «  Hm  «MiA(#r- 
aetinf  rsaction  motWe^wer  engine." 
«  •!<«  Jehn  O'Connor.    TI10  mannfacture  of  eike 

t.  AaM^<ir|lrt7  %  186^ 

'  849.  WniiamFofdSB^h.  .Aa  iovproTenxentln 
• '  oorMn/TesaalSrV  u^ismiiojc  Ideating  liquids. . 

OoMi^llS^  18^» 

frS  1  ^'  ttichar4  Toi&  SiUrges.  A  nenr  or  improved 
abpatattts  fav  nudclnf  vegctaik  aii4  other  War 
'•ftsnannd  soIqIUmm.  • 

r..,.  983,  ,WimainJK'K.aughton.    fmproveinettts  In 
..  JK»1>ttinf  yarns  or  wofsfeds  y<nr  wnavinf  enrpfts, 
ilso  in  pnntiog  eirpsts,  wbelleo,  sUfc,  «et|«%  and 
*tlMr  fextils  MwiBf  er  flhro^a  subtUaees. 

999.  WJlliap^FAWcdtt  an4  Prancii  Best  Fiwcett. 

I..  C^iftaiivlinproT^mentsin  the'  mahuf)sifttti«  of  enr- 

petsT^                                                  .      ..,,,. 
'     '9f9i'J^  Mita  <3oato^   Ivfimreiie^tf  in.  dls- 
'  "ttflififfgsIlK^ef^tfguni. 

.';  '  "        •   .  DUtedAprn  W,  18AI. 

^39.  ^omasTY^wey.  ImprMMMtsiiii*  flMlsn- 
hlffA  Ibf'artleleebf  dressL  -'if, 
'  9ei«'ria»>wt  A48lpbageainrain«  Improvements 
«<  inrimaehinery  A>r  ohUining  wool,  silt,  and  fibres 
from  ikbries,  and  rendering  them  etiittbla  to  be 
gair. 


again  employed 

'    'CHrlsltaiBaaviiwec  nsd  (histftyns  Clemm 


In  ibe  manufacture  or  soda  and 
^  949.  Andrew  Blair,    -fasbroveneirtrte  praoel- 

"''    Bona ApHt 90i  196S. 
,  ,95l'.  iainiiei  Weight.   lidtttoVeMuiatite  ventl- 


latlng  nilnei,  sowers,  <Mr  dtalhs,  sUjK  buHdlngs 
{generally,  and  other  localities. 

9ff9.  Henry  MSeSvnyt  Certain  Impreveroentsin 
'tb»coBs*ruoUon  and  manjai^ture  of  door  bolts. 

995.  Eicbard  Archibald  BroomaA.  ImproTe- 
ments  in  InhaTln'^-tiibefl.    A  eomttilnlesUon. 

98f.  Sir  William  Snov  Harris.  Improvamfnts 
'  la  ligbtnlng  aond^ictfira  ^  ^hips  fwd  vsssds. 

...  XMed  AfiHl  21;  18»8. 

961.  lames  Petr^e..  Certain  improvements  In 
%team  enjriiies.  '" 

965. '  WUfiam  Ba6i]J«lio.'  A*  improved  meter  Ibr 
meatarlng  and'faidlcming  the  measure  of  Squids. 

9<i7.  WiHian  Edwacd,  Newton.  Improyements 
in  machinery  for  bending  irbod  or  otber  Uatcvials. 
A  copiavunieation. 


iprovements  In  tbe  manu- 
BUines: 
Sa^n    Oert^  impnovsimenU  in 


'  968.  Thomas  AwemaAflBBh*  <iiB#«ovfmenfeatn 
buttons;' 

9ff9r  James  Dasis*  Imi 
facturo  of  tVashlng-maonmes: 

bia^lnery  er  appaBstais  for  yropeWh^  vessels, 
971.  WiUiam  Hunter.  Improvements  in  cutting 

and  planing  wood  and  other  substanees. 
971.  WiUism   Xs^ulth  .loMl  slesspb  AMulth. 

Cleansing,  preening,  and  romoriag  wool  flook*' 
'  wntei  and  teAise  fiom  •the  cards,  teaxles,  cylinder, 

raiaing  gig,  ^d. machinery  \ise4  in  the  ditssiog 

of  woollen  cloths. 
979.  wnUamBMid.    taaprovementa  in  needles, 

nd  in  thetaaaiulbetwt  of  the  «^ne. 

974.  Qfprlan  Marie  Tessle  du  Motay.  Impuyve- 
ments  in  preparing  oils,  and  innppamtnsfor  Inam- 
ingihe  same. 

975,  Jeitme  Andv6  Driov.  Improvements  for 
ctrttinir  t^  pile  of  velvet,  vflveteetts,  and  other 
piled  tabrics. 

DmUd  Apm  ti,  1%6Z. 

Bdw»rd  Onslow  Astan  and  George  Ger- 
Inmrov!em«Ma  in  compositions  for  coating 

wood*  metalf  and  other  materials  exposed  to  the 

Mt^n  of  sea-water  or  the  weather. 

^  978.  Thomas  KooWles.    hnprovements  in  the 


976'. 


■ta^lneiy  or  apMsataa  fgsjicUng  warps. 

ich.John 
wheel-barrow. 


1979.  iJriedericiTjflhn  wUson.     An  Improved 


981  James  Oeddes.   Itnpmvemeals  in  oaia. 

988.  WilMaa  Johnimn.  JmprovemenU  In  ma- 
ehburyAar  eambing  wool  or  other  fibrous  matc- 
ijialsr   A  commuhieistion. 

984.  James  Napier.  Improi^imeBts  in  separating 
certain  metals  mpi  Hielr  ores  and  all^ysi  and  for 
Obtaining  certain  pioduols  thcreftom. 

986.  Georfe  Fergusson  tfOson,  UniUifca-  Ifenry 
Hatcher,  and  John  Jachson.  Iniproivemeots  in 
apnuatus  for  mannfbetiulng  menlded  Handles, 

'  nwJ  Riehard 'lohnarau    Improvements  in  ma- 
aUMtyovapparatustbr  drawing  wln9. 

^^  lkiUiAprU9&^\%6Z. 

987.  Edward  O'ConnUlv  lApmvfmMlU  in  tbe 
niode  or  method  of  feadJng  infantat  an4  Invalids, 
and  In  apparatus  eonneeled  therewith. 

'«38v  i&nxy  XUiet  Hoole.  A  self-aeting  speed- 
regulator  and  safi^-brenk  flbr  nUwsy  oarriages.  - 

98B.  Charles  L6on  I>esberdes^  IJopiprovem^ts 
in  laatrnmeofes  fiae  meaauripg  the  pressure  and 
ratMrSrOf  .eir,  steam,  and  other  Holds. 


999*  John  ChattCrton.  An  Im^roveaasnt  og  Im- 
provements In  oeven  for  wagonSi  oafts,  and  other 
V^ftiolesu 

991.  ]lohaclDayi«|.  An  agricultural  letflng- 
junrhine 

99SrWiniam  lUHe  mnd  Jelin  HenAasaon.  Im- 
proveaoenis  In  brialingshiritfng.  fabrics. 


993.  Ji 


.doft 


l9iprovements  In  the  con- 


atinetlon  of  «ig«»  dogcarts,  and  oOierTeMelsB. 


898 


NOTICES  OF  mTRNtlON  TO  PROCEED. 


OiM.  William  JohAMm.  Improvemenii  tn  (he 
HCMM  of  r«t«dUi(  And  Btoppusf  railway  traiiu. 
A  oomnionioatloii.  , 

005.  Julian  Bernard.  Improvementa  (n  caatmg 
metals,  tod  in  moulding  or  forming  other  mate- 
rials. 

Dated  Afflt2fi,  18d9. 

fiM.  Isaae  Bntitntfl  thastb.  Oortain  improve- 
■Mlita  In  ftro  arms. 

997.  Jaoquei  Emile  JoflHaud.  Certain  improTe- 
neafta  in  maohineiy  or  af  paratna  for  waahing 
earths  containing  gold  estraetod  from  thobottonu 
•I  rivera  or  other  watore. 

gtfg.  George  Keaaedjr  Gayelin.  ImproTemenU 
in  the  raanufactore  of  white  oxide  of  nne. 

1001.  John  Pym.  ImproTementa  in  building- 
roateriala. 

1002.  Auguite  and  Jean  Le  Roy  and  Eugene 
Faty.  Iinprovementa  in  the  prodnotlon  of  lace 
and  other  fabrica. 

I08B.  Uriah  Seott.  Improvementa  In  the  main- 
faotura  of  tubular  rode  iad  risge  fbt  fumitiife 

1M4.  MooM  Poole.  luprovemonti  la  tbt  ttia- 
nuAntnra  of  pofNtnUi  and  Ilka  vafet.  A  ma- 
iBmieaSloB. 

DuUd  dprU  %1t  1858. 

lOM*  WilUan  Johnaoa.  Imjiroremeata  in  laa- 
chlnenr  for  preparing  and  apmaing  cotton,  and 
other  nbfou*  subatancea. 

100^  Frederiali  George  Uaderhay.  Improre- 
menti  in  reaping  and  mowing-maehinet. 

1007*  Oeoffge  Ferdinand  da  Fonvaitle.  A  filter- 
intf-macUBOi  wliich  aeta  under  water,  and  ia  ap- 
plicable  to  the  filtering  of  all  liquids. 

1009.  Bonoiet  Maria  Adolpho  Langlola.  Im- 
proTcmenta  in  inotnimenta  to  be  applied  to  the 
chimneya  of  gas-burnera.  Partly  a  eonHttuniea- 
tion. 

1010.  John  ltetherlngton«  John  Dugdale  the 
younger,  and  Edward  Dugdale.  Improvementa  in 
cdnstruetiiig  and  applying  models  or  patterns  for 
moulding,  preparatory  to  casting  iron,  brass,  and 
other  metals  for  varioui  pilfposea. 

1012.  Richard  IloWson.  Certain  impraremeata 
In  wearers'  harnesi.    A  edmmtltticatidn. 

luis.  John  Henry  John  sort.  Improvemetiti  tn 
appantna  fbr  sustai&tng  bodies  iti  the  water.  A 
communication. 

1014.  Joseph  Walter  Gale,  tniprotoments  la 
the  permtinent  way  of  raili^ayR. 

1015.  William  Johrtftoh.  Improrements  fti  ttt- 
chinery  or  Mparatus  for  marking,  rtiling,  or  orna- 
fnentlng  surfaces.    A  communication. 

1016.  George  Turner.  Improvemenft  In  tho 
maaafacture  of  unfermedted  breadj  which  Im- 
provements are  Also  appIieAble  to  otnet  purposes 
as  a  substitute  for  yeast. 

1017.  George  Critchley.  Ah  Impfored  appafttiu 
for  regulating  the  heat  and  supply  of  water  in  hot- 
water  appAratus. 

1018.  Joseph  Palin  and  Robert  William  Sievier. 
fmproTements  in  distillation,  and  iu  api^nratua 
eonneeled  then^ith,  which  appafatue  la  also  ap- 
pnetfile  to  otbor  parpoiH  In  i^hich  aaboCMieee  are 
to  be  treated  by  the  Aaatatafiee  of  a  Taeuam. 

1919.  Samuel  Grovet.  Improremaaia  In  paou- 
zaatle  apparatua  fbr  puianlng  of  fbrcing  air. 

tOfO.  Ja-nei  Andrew  Bruce.  Certain  imprate- 
flMaCi  ill  the  eonstruetMH  of  hiy^raeiti  and  other 
apparatai  or  apparatuaet  to  eontaia  fodder  fbr 
iMriM  and  other  eattle,  aad  alao  in  the  method  or 
liothode  of  Ibaiening  feoriee  or  other  eaitle,  to  pro- 
reat  their  overeasting. 

nil.  Thomas  Culplfi.  laiprtftonMili  la  aHam 
boiloro,  and  in  the  appendages  thereto. 

Mli.  WMUftgton  Williams.  A  new  oombination 
of  materlalt  itiltatne  fbr  tho  uanafhetitfi  of  boxti, 


Mti  trats.  and  other  like  arciclee. 

iMI.  wraum  ft^ld,    itapMrommti  la  i^a. 


ratnt  for  testing  tho  Ifiialatioa  of  aloeCile  teto> 
gtapk  wiraf » 

1094.  Richard  Jordan  Gatllag.  Diatribntinf 
power  to  machine-shops,  factories,  aad  other 
places. 

1025.  lofaa  Fthaoro  Klngitoiu  laproraaMMta 
ia  galvanic  oc  voltaic  batteriea. 

1020.  William  Frederick  Thomaa.  IraproTe- 
inenta  in  apparatus  for  tewing  or  stttehlag. 

JhUed  April  28, 1853. 

1028.  Joseph  Hethorington.  Certaia  kaptova- 
BMnia  in  raele  for  veelter  or  wlndlag  yaraa. 

1080.  Edward  Bird.  An  Improremeat  or  tna^ 
ptOT^ments  tn  the  eonstmetloB  of  eortatai  feladf  af 
tab  lalsi. 

1094.  Mr  John  Soott  LilUe.  ImpvoYoncaU  Is 
roads,  floors,  footways,  aad  other  like  aurfaeea. 

10S6.  Thomaa  Revls.  Improrod  single 'seed 
drilling  or  dlbblhig  matfMiiery. 


NOTICES  OF  INTENTION  TO 
FHOCEED. 

{fi-m  the  "Limdon  OmtUt;*  Ma^M^ 

1858.) 

1009.  WQliam  Allohta*    Improvementt  in  agrl- 
cultuml  and  other  steam  engines. 

1090.  William  Edward  lliddleton.     A  aow  or 
improired  lubricator.    A  cotnmunteatloil. 

1097.  Charles  Jamta  Wallia.    ImproTementa  In 
machinery  for  afflalgamatlflg,  nllttng,  and  grind 
lag  sabstaaoea  tofother. 

{From  the  '*  London  Gazette;*  May  lOfl^ 

1858.) 


972.  Charlee  Alfred  Jorderr.  ImproToaaanU  la 
the  constructioB  of  the  boo&es  Af  emvat-ooUara 
and  atocks  and  stlffenera,  and  in  the  omaaieatiag 
of  cravat-collars  and  atocka  in  general. 

976.  John  Norman.  Improvements  in  the  mode 
of  making  and  iMtlntf  the  eaaiia  oiUa  of  ahipa  or 
vessels  of  any  siae  and  description. 

980.  Thomaa  ConoUy  and  William  Cotter.  Im- 
provements in  propelling  vessels. 

1078.  Andr^  Cointrj.  improvemealB  la  the  aaa- 
nufacture  of  bread  and  biscuits. 

1099.  George  Thomson.  A  maohlna  fbr  euMag 
wood. 

1141.  Alfred  John  Hobton.  A  aew  or  iiapiattd 
metallle  bedttoad* 

29.  Charles  Frederick  Whltworth.  Imprava* 
nents  m  apparatus  to  be  used  In  eonnoetlan  «flili 
railway  aignala  for  the  parpoeo  of  ladicatlaf  tka 
approach  of  tralna.  and  or  pnTOatinf  aaUiaioaa. 

121.  Elehard  Afchibald  BtooaMa*  laipMTa- 
menta  in  cables.    A  oommunicatioa. 

48a.  Edwin  Stanley  Brookes,  Joaefh  Blaek. 
George  Stephenson,  and  WllUam  Jaaoa.  la|M«»o. 
ments  in  machineiy  for  the  maaafaotttre  of  KNqpad 
fabrics. 

9S6.  Benatftt  Alftad  Burtoa  aad  Haaiy  MaiH- 
mer  Burton.  Improvementa  in  the  aoda  af  ■»> 
nafholarlaff  eaalu,  vata,  aad  other  Ilka  vemals, 
aad  in  the  naehiaary  or  apparatua  to  be  aasptoy ad 
far  anch  parpoeo. 

072.  George  Rock  Lucas.  ImproveaBoata  ia  Iha 
oMlhod  of  raiaing  water  aad  other  aiatarlaU  Oaai 
niaes. 

704,  Henry  Renson  Hensoa.  An  ImprovaBHBl 
et  taaprovanaats  la  buffen. 

707.  Jeaa  Baptiato  Maaaat.     Cortate  Ifinis 
ments  in  the  manuCaoittia  of  kalvaa,  aad  other 
almilar  handle  initrathentl. 

ns.  lohft  Baiadlap.     linpiafdm— ta  fas  tta- 


WZEKLT  U8T  OF  PATEltrS. 
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ehinery  or  apMntas  for  opontngp  cleantiiff,l)loir- 
ing,  or  MmfeeUng  aiiiiaftl  wool,  ootton,  or  other 
fibnma  subatancofl  or  matorlalti. 

827.  William  Radford.  Improremonta  in  the 
eonatroetloii  of  motattie  heant  or  bradngt,  and 
motallle  sheets  or  plates,  applicable  to  the  build* 
Ing  of  ships  and  otner  structures  where  llghtoess 
and  strength  are  required. 

858.  Adolphe  Marius  Alexandre  Islesla.  Im- 
proToments  in  produeing  onutmentu  glass  sur- 
Bcee* 

861.  Jolin  PttUor  Boake  aa4  John  RaUj.  Imp- 
proTtmenta  in  signal-posts  for  rallwajrs  and  appn* 
ntna  oonatafcid  therowilh. 

870.  Samuel  Russell  and  Robert  Murray  M'Turk. 
ImproTOBMnta  in  metalUo  handles  for  table  cut- 
lery,  danart,  and  sueh  like  instmments. 

874.  Henry  WUlian  Hannan«  Improrements 
in  steam  engines. 

88 1.  Alfired  Vincent  Newton.  Improyements  in 
ateam  boilers,  and  In  the  mode  of  supplying  the 
aame  with  water.    A  oommunloation. 

889.  Thomas  Edwards.  Improvementt  in  steam 
onginea. 

890.  JTames  Noble.  Improvements  in  preparing 
eotton  and  other  fibrea. 

893.  William  Renwick  Bowdltch.  Improve- 
ments in  pudMng  water. 

894.  James  Noble.  Impcovomenta  in  preparing 
eotton  and  other  fibres. 

893.  Charles  Cliflbrd.  ImptoTeoMnta  in  apni* 
ratus  for  lowering  boats  evenlyi  and  proven  tug 
them  fiUing  with  water. 

929.  William  Walker  SUphens.  Tha  apnlicatlon 
of  retorts  in  gas  ovens  or  other  ovens,  and  of  gas 
ovens  or  other  ovens  which  are  constructed  as 
retorts,  to  the  process  of  improving  iron,  and  eon- 
▼ertlng  iron  into  steel. 

941.  Lambert  Adolphe  BeauYaln.  Improve- 
ments in  machinery  for  obtaining  wool,  silk,  and 
flbres  from  fabrics,  and  rendering  them  suitable  to 
be  again  employed. 

943*  ChrliCian  Bohrlnger  and  Oustsvus  Clemm. 
Improvements  In  the  manulketure  of  soda  and 
potaak. 

961.  Juan  Doran.  Obtaining  and  appiyloff 
motire  power. 

963.  Henry  Cam  giUaln  Improvements  In  the 
noBstmetioft  of  railways. 

963.  James  Petrla.  Certain  improvements  in 
steam  engines. 

963.  WtmaMi  lli»1i|nhn.   Ah  improved  meter  for 
measuring  and  indicating  the  measure  of  liquids. 
>   970.  WUUam  Soger.    Certain  improvements  ih 
maehinery  or  apparatus  for  propelling  vessels. 

974.  Cyprisn  HatfeTetsIedn  Motay.  Improve- 
ments in  preparing  oils,  and  in  appsratos  fbr 
tnurnlBg  the  same. 

984.  Jamas  Nanter.  Impiavements  in  separatlnr 
certain  metals  from  their  ores  and  alloys,  ^na 
1^  obtalninf  atiUte  pvoduots  therenrom. 

983.'  Oforge  f tifftsson  Wilson,  WUlinm  Henry 
Bateher,  and  loha  laekson.  Improrements  In 
apparatns  fornManCaotuttog  moulded  candles. 

993.  Julian  Bernard.  Improvements  In  easting 
matslai  aid  -in  monMinf  or  forming  other  mate- 
flals. 

996.  Isaae  BtsHtnall  Shsnlk*   Certain  Improve- 


997.  Jaequce  £mile  Joflkiattd  and  Rodolplit 
Blviste  lunar.  Osrtalii  improvaments  In  m«i- 
ohineiT  ar  apparatns  for  washing  earths  contain* 

a  I  gaul  SKuacted  from  the  bottom  of  rivers  or 
iar  waters* 

1004.  Moses  Poole.    Improvements  in  the  mt^ 
wMeliii  tmA  like  wafsi.   Aeoi»> 


'Spf  piMei 
munication.    ' 

190iii  tmiiiai  Oaorgt  Undarlt^.  ImpMrt* 
BiMUte  wa|iigaiA  nowteMmAtMs* 

1607.  dooig^erdiiiaad  MVmvlolk.  A  Al(af» 
Ing  maeblne,  wldek  acts  under  water,  and  is  ap* 
plSeaMe  to  the  Altering  of  all  liquids. 


1008.  Benolst  Mkrle  Adolphe  tangl6ls.  Ilx{- 
provements  in  instruments  to  be  applied  to  the 
chimneys  of  gai-bumers.  Partly  a  communica- 
tion. 

1009.  Samuel  PlimsoU.  More  thoroughly  anft 
effectually  cleansing,  extracting,  and  separating  or 
lining  ale,  beer,  porter,  bitter  beer,  India  pale  ale, 
and  other  malt  Uqnors  from  the  yeaat,  bottoms, 
barm,  sediment,  and  other  extraneous  matters  and 
impurities  with  which  it  may  holn  aombinatlon. 

1014,  Joseph  Walter  Gale.  Imprwettents  In 
the  neroaanent  way  of  raflwaysi 

1017.  Oeorge  Ciitchley.  An  Improved  apparatus 
for  regulattog  the  heat  and  supply  of  water  in  hot- 
water  apMrstus. 

1083.  William  Raid.  Improvements  in  appa- 
ratus for  testing  the  insulation  of  electric  tele- 
griqth  wires. 

1034.  Richard  Jordan  Galling.  Distributing 
power  to  machine  Shops,  (hctories*  and  otiter 
places. 

1026.  William  Frederlek  Thomaa.  Improve- 
ments in  apparatus  tar  sewing  or  stitching. 

lOSi.  Sir  John  Scott  Llllle»  Imw^vnmenla  In 
roads,  floors,  footways,  and  other  like  surfaces* 

Opposition  can  be  entered  to  the  granting 
of  a  Patent  to  mkf  of  ike  pai*ties  in  the 
above  List,  who  haVe  given  notice  of  HMt 
intention  to  proceed,  within  twenty* one 
di^s  flrom  the  dale  of  the  GaJuU$  in  which 
the  notice  appears,  by  leaving  at  the  Com- 
missioiiers'-offioe  particmlara  in  writing  of 
the  ol^eetioa  to  the  application. 


PATENT  APPLIB©  POR  WITH  COMPLBTE 

SPECIFICATION. 

1009.  Samuel  FllmseU,  of  Full  wood,  tipper  Hal- 
lam,  Sheffield.  More  thoroughly  and  enectually 
cleansing,  extracting,  and  separating  or  fining  ate, 
beer,  porter,  bitter  beer,  India  pale  ale,  and  other 
malt  Uquors  from  the  yeast,  bottoms,  barm,  sedi- 
ment, and  other  exttaaeoua  matters  and  impu- 
rities witb  whick  it  maf  be  in  combination. 
April  S7. 
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HUGHES  AND  D£NHAM*S  PATENT  RIBBON,  FRINGE,  AND 

CHENILLE  MACHINERY. 
(Pfttent  dated  November  6, 1853.) 

The  machinery  described  in  this  patent,  and  which  the  accompanying  figures  repreaent-, 

applicable  to  the  manufacture  of  fancy  ribbons,  ornamental  trimming,  chenilles,  fringes 

and  gimps,  and  has  for  its  object  the  production  of  the  above  description  of  goods  without 

the  aid  of  weaving,  or  weaving  machinery,  at  the  same  time  giving  to  such  articles  all  the 

appearance  of  having  been  woven.     By  means  of  this  machinery  a  great  deal  of  labour 

is  saved  in  the  production  of  such  articles,  and  it  also  effects  a  large  economy  of  time, 

and  they  are  produced  with  great  rapidity. 

Figure  1  is  a  side  elevation ;  fig.  2,  a  firont  elevation  of  a  machine  constructed  according 
to  our  invention.    A  Ai  is  the  general  framework,  cast  in  a  piece  with  the  sole-plate.  A*. 
B  is  the  main  driving-shaft,  by  which  the  whole  of  the  workmg  parts  of  the  machine  are 
set  in  operation.    This  shaft,  B,  is  movnttd  in  the  framework,  A  A,  and  has  keyed  upon 
one  end  of  it  the  fly-wheel,  B^  whieh  may  be  set  In  motion  either  by  a  crank-handle  or  by 
steam  power.  A'  is  a  bevel -wheel  keyed  upon  the  shaft,  B,  whieh  gears  into  a  bevel -pinion, 
C,  on  me  shaft,  C^,  mounted  in  the  cross-bars,  C^,  C*,  whieh  are  screwed  to  the  two  uprights, 
A  A,  of  the  framework.     D  is  a  spur-wheel  keyed  upon  the  shaft,  C^  which  gears  into 
the  toothed-pinion  E,  upon  the  shaft  E^,  supported  and  turning  in  the  bracket  C,  and 
bearing,  C*.    The  other  end  of  the  shaft,  £S  carries  a  bevel- wheel,  F,  which  gears  into  a 
corresponding  bevel-pinion,  G,  upon  the  shaft,  G'.    This  shaft,  G^,  is  supported  in  the 
framework,  A  A,  and  has  cut  upon  it  the  screw-threads,  a  a,  as  far  as  the  shoulder,  b, 
which  is  formed  upon  the  shaft.     H  H  are  earns  shaped  out   of  discs  of  sheet  steel. 
They  are  mounted  upon  the  shaft,   G',  and   are  kept  apart  from  each  other,  at  their 
proper  distances  by  the  washers,  c  c,  interposed  between  them.     I  I  are  nuts,  tapped 
to  correspond  with  the  screwed  portion,  an,  of  the  shaft,  G^,  which  keep  the  cams,  H,  in 
their  assigned  position,  and  also  admit  of  an  easy  adjustment  of  the  cams  by  interposing 
broader  or  narrower  washers.     The  shape  of  these  cams  can  be  varied  to  suit  the  d^erent 
kinds  of  work  to  be  produced.    K  K  are  guides,  which  are  free  to  slide  backwards  and 
forwards  in  the  guide-bars,  K^  K',  when  acted  upon  by  cams,  H  H,  there  being  one 
guide  to  each  cam.    One  end  of  each  of  these  guides  is  formed  with  a  projecting  piece, 
or  tooth,  d,  which  takes  into  the  hollow  parts  of  the  cam,  the  guides  being  in  a  direct 
vertical  line  with  the  centres  of  the  cams,  as  seen  by  fig.  2.    The  other  end  of  each 
of  the  guides  is  brought  to  a  sharp  round  point  for  a  purpose  which  will  presently  be 
described.     L  L  are  brass  guides  fixed  to  the  guide-bars,  K*,  and  projected  forward  into 
the  centres  of  the  rollers,  M,  N.    The  front  of  these  guides  is  curved,  and  slotted  out  in 
front,  BO  as  to  allow  of  the  points  of  the  shifting-guides,  K,  being  alternately  pushed  out 
beyond  the  centres  of  the  roller  by  the  action  of  the  cams,  H,  upon  the  projecting  tooth, 
(L    These  points  are  again  withdrawn  by  means  of  India-rubber,  or  other  springs,  ee,  of 
which  one  is  attached  to  each  guide,  K,  and  also  to  the  framework.  The  rollers,  M,  N,  are 
mounted  in  brasses  in  the  framework,  and  are  cut  away  on  each  side  of  the  centre  parts, 
M^,  N^,  so  as  to  admit  of  the  forward  action  of  the  guides.     P  is  a  toothed  rim  in  gear 
with  the  spur-wheel,  D,  and  supported  and  retained  in  its  position  by  the  four  friction-rol- 
lers, P*,  P*,  P*,  P*.     Its  edge  is  orooved  to  receive  the  edges  of  the  friction-rollers,  which 
are  turned  for  the  purpose.    Q  Q  are  the  bobbins,  whieo  are  attached  to  the  rim,  P,  and 
revolve  with  it.    The  action  of  this  rim,  P,  in  its  revolution,  is  to  carry  round  tlie  bob- 
bins, Q,  and  so  eauae  them  to  lay  their  threads  around  those  two  of  the  projecting  points 
of  the  afaifting-guides,  K,  which  may  be  by  the  action  of  the  cams  thrust  forward  to  receive 
them.    These  projecting  points  must  be  so  arranged  as  to  aet  in  pairs,  one  point  being 
thrust  forward  on  each  side  of  the  centre  parts,  M>,  N>,  of  the  rollers,  M,  N.    The 
guides,  L  L,  first  receive  the  thread  at  the  ribbons  revolve,  and  from  their  front  edges  being 
of  a  conical  shape,  the  thread  slips  down  upon  the  points  of  the  shifting  guides,  which  are 

?rotruded  forward,  and  is  by  them  carried  mto  and  between  the  centre  of  we  rollers,  M,  N. 
*he  method  of  driving  the  rollers  is  accomplished  by  mesns  of  a  pinion,  R,  keyed  upon 
the  main  driving-shaft,  B.  This  pinion,  R,  gesrs  into  the  intermeaiate  toothed- wheel,  S, 
whieh  is  supported  and  turns  in  the  forked -lever,  S^,  by  which  it  can  be  adjusted.  The 
wheel,  S,  gears  into,  and  imparts  motion  to  the  spur-wheel,  T,  on  the  axis  of  the  centre- 
roller,  N.  U  is  a  pinion,  also  upon  the  same  axis  as  the  wheel,  T,  and  which  gears  into 
the  toothed  pinions,  V  and  W ;  tne  pinion,  V,  being  upon  the  lower  roller,  M,  and  the 
pinion,  W,  upon  the  azii  of  the  upper  roUer,  O.    X  X  are  two  other  rollers  oovered  with 
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India-rubber,  and  driven  by  the  pinions,  Y  Y^,  from  the  intermediate  wheel,  Z,  in  gear 
with  the  pinion>  W.  O^  are  set  screws,  which  bear  upon  brasses  of  the  rollers,  O,  N,  M, 
by  which  the  necessary  distance  between  these  rollers  can  be  regulated,  so  as  to  suit  the 
various  articles  passing  between  them.  //  are  a  series  of  guide>noles,  tiirough  the  guide- 
bar,  K^,  for  tiie  purpose  of  introducing  a  number  of  threads  into  the  centre  of  the  work 
to  be  formed.  These  threads  are  moistened  with  gum,  or  any  other  suitable  adhesiTe  com- 
position, and  form  the  ground  of  the  work,  being  fed  into  the  machine  at  right  angles  to 
the  threads  laid  by  the  bobbins,  Q  Q.  These  ground  threads  may  be  made  of  wire  covered 
with  cotton,  and  moistened  with  adhesive  composition ;  or  strips  of  paper,  or  any  textile 
fabric  may  be  fed  into  the  machine,  and  covered  with  silk,  or  other  kind  of  thread,  aeeord- 
ing  to  the  pattern  desired,  g  it  b,  tube  in  connection  with  a  gas-pipe,  which  is  continued 
across  the  machine,  and  is  pierced  with  a  row  of  holes  to  allow  of  jets  of  gas  to  burn 
beneath  the  rollers,  O,  N,  M,  and  so  impart  a  sufficient  quantity  of  heat  to  give  the 
requisite  set  to  the  fabric  passing  between  tnem.  A  h  are  plates,  placed  in  front  and  above 
the  jets  of  gas  to  prevent  the  flame  from  injuring  the  sUk. 

The  action  of  this  machine  is  as  follows: — The  fly-wheel,  B^,  being  driven  by  the  crank 

handle,  B^  imparts  motion  to  the  main  driving  sliaft,  B,  and  through  it  by  the  intervention 

of  the  gearing  above  described  to  the  cams,  H,  the  guides,  K,  the  rim,  P,  and  the  bobbins, 

Q,  and  also  to  the  rollers,  M,  N,  0,  and  X  X.    The  result  of  tliese  motions  is  to  cause  the 

bobbins  to  wind  the  threads  round  the  conical  guides,  L,  from  which  they  slide  down  on 

to  that  pair  of  points  which  may  be  protruded  forward  by  the  cams,  H.    These  points 

serve  to  lay  the  thread  between  the  surfaces  of  the  rollers,  MM,  and  also  around  the  ground 

threads  which  are  consequently  in  the  centre  of  the  article  being  formed.    They  also 

determine  the  width  of  the  article,  as  the  action  of  the  cams  constantly  varies  the  width 

between  the  points,  by  protruding  other  pairs  closer  to  or  fartlier  from  each  other ;  thus 

producing  a  fabric  with  variegated  edges.    The  rollers,  M,  N,  being  heated  by  the  gas,  as 

before  described,  serve  to  give  the  requisite  set  to  the  fiibric  passing  between  them,  by 

drying  the  adhesive  composition  on  the  ground  threads,  and  causing  them  to  adhere  firmly 

to  the  transverse  threads  laid  by  the  bobbins,  Q,     The  fabric,  after  leaving  the  rollers, 

M,  N,  is  carried  over  the  roller,  O,  for  insuring  the  set-ofi^  and  more  perfectly  drying  the 

fabric.     From  the  roller,  O,  the  fabric  is  carried  tlirough  the  rollers,  X  X,  from  which  it 

is  wound  upon  bobbins,  or  made  up  into  the  requisite  articles  for  sale. 

In  making  fancy  ribbons,  it  will  be  desirable  thai  they  should,  after  leaving  the  machine, 
be  dressed  in  the  ordinary  manner  for  giving  the  necessary  finish  to  them.  For  this  sort 
of  manufacture,  or  in  the  manufacture  of  other  articles  with  plain  edges,  cams,  H,  must  be 
thrown  out  of  gear  by  displacing  the  toothed- wheel,  £,  and  by  substituting  other  guides 
for  the  guides,  L,  which  may  be  made  to  suit  the  required  width  of  fabric.  Ornamenta. 
trimmings  may  be  produced,  by  feeding  into  the  machine  as  the  ground,  strips  of  tsrlatan, 
muslin,  satin,  silk,  or  quilling,  and  winding  round  them  from  the  bobbins.  Q,  various 
coloured  threads,  in  conjunction  with  the  shifting-guides,  K,  or  not,  as  desired,  It  will  be 
necessary  to  make  use  of  one,  two,  or  more  [ground-threads,  moistened  with  adhesive 
composition,  to  secure  the  whole  fabric  together. 

For  the  manufacture  of  chenille,  fringes,  gimps,  and  similar  Ihnoy  articles,  it  is 
necessary  to  attach  a  knife  to  the  rollers,  O,  M,  N.  Instead  of  employing  threads  for  the 
ground-work  of  this  class  of  fabrics,  the  patentees  in  this  machine  use  wire,  covered  with 
thread,  and  saturated  with  adhesive  composition*  These  wires  are  fed  into  and  between 
the  rollers,  M  N,  which  are  grooved  to  receive  them  through  holes  in  the  guide,  L.  The 
knife  is  so  fixed  in  reference  to  tlie  rollers,  that  as  the  fabric  is  brought  over  the  rolleri  O, 
it  divides  it  up  the  centre,  the  wire  in  the  grooves,  i  t,  keeping  the  &bric  tight  as  it  passes 
to  the  knife.  The  fabric  as  thus  divided  forms  a  fringe,  which  can  afterwards  be  spun 
into  chenille  or  other  various  forms  of  fancy  articles- 
Figs.  3  and  4  are  respectively  a  side  elevation  and  an  end  view  of  an  apparatus  for 
spinning  into  chenille  tne  fabrics  formed  by  the  machine  represented  in  figs.  1  and  2. 
A  is  a  sole  plate ;  B  B  are  two  standards,  or  uprights ;  C  is  a  disc,  or  pulley,  which  is 
centred  upon  the  hollow  axis,  a.  This  disc,  C  supports  a  number  of  bobbins,  B  D, 
arranged  in  a  circle,  and  on  which  are  wound  the  fringes  or  other  class  of  artieles  intended 
to  be  spun.  The  axis,  a,  is  made  hollow,  in  order  to  allow  a  wire,  thread,  or  other  auitabie 
substance  beinff  fed  through  from  off  the  bobbin,  £.  This  wire  or  thread  is  to  form  the 
ground  or  niaiidril  around  which  the  work  is  to  be  wound.  Should  it  be  desired,  a  mandril 
of  greater  thickness  may  be  substituted  when  making  velvet  piping  or  hollow  chenille. 
The  mandril  will  necessarily  be  of  various  shapes,  such  aa  round,  flat,  or  polygonal,  so  as 
to  produce  chenilles  of  a  great  variety  of  forms  and  patterns.  F  F  are  pulleys  which  are 
made  with  deep  grooves,  to  insure  the  pile  being  kept  straight  as  it  is  wound  upon  the 
ground-thread  or  mandril,  and  to  prevent  it  nrom  being  entangled  with  the  ground  or 
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lelrage.  G  ii  an  en^leas  band  upon  the  rollen,  H  H,  for  determining  the  closeness  of  the 
pile  of  the  article,  according  to  the  rate  at  which  it  travels,  its  speed  being  regulated  by 
the  conical  pulleys,  I,  I,  by  which  it  is  driven.  K  is  a  pulley  ou  the  hollow  axis,  a,  for 
giving  motion  to  the  disc,  (C),  and  bobbins,  (D),  by  means  of  an  endless  cord  from  the 
cord-wheel,  L,  supported  in  the  standard,  M,  and  driven  by  the  handle,  N.  Upon 
turning  the  handle,  N,  the  disc  and  bobbins  will  be  made  to  revolve,  and  with  them  the 
endless  band,  6.  The  attendant  should  then  take  hold  of  the  wire  or  thread  from  the 
bobbin,  £,  and  draw  it  through  the  hoUow  axis,  a,  when  work  is  formed  upon  it  When  a 
sufficient  quantity  has  been  thus  commenced,  the  attendant  brings  it  forward,  and  with 
the  thumb  and  finger  holds  it  together  with  the  endless.band,  which,  as  it  travels  forward, 
determines  the  closeness  of  the  work  laid  by  the  bobbins.  The  fabric  on  the  bobbins  ia 
gnided  on  to  and  aroimd  the  mandril,  by  the  notched-guide,  b,  there  being  one  notch  for 
each  bobbin,  so  as  to  keep  the  fabrics  distinct  and  separate  from  each  ouer,  and  also  to 
insure  the  perfect  formation  of  the  article.  The  wire  or  thread  forming  the  ground  or 
mandril  may  be  either  left  in  or  drawn  out  as  desired. 


Fig.  8. 
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Instead  of  spinning  up  silk  or  thread  fabrics  from  off  the  bobbins,  wire,  covered  with 
bilk  or  thread,  or  left  uncovered,  may  be  spun  up  into  gimps,  bullion  trimmings,  fringes, 
and  other  fancy  and  ornamental  fabrics  ;  or  fabrics  may  be  composed  of  part  silk,  wool, 
cotton,  or  other  suitable  material,  combined  witli  wire,  and  spun  up  into  a  great  variety  (^ 
pattenis ;  and  by  diversifying  the  colours  of  the  threads,  fabrics  of  various  colours 
may  be  produced,  according  to  the  taste  of  the  manufacturer. 


PETRIE'S  PATENT  GOLD-REFINING  PROCESS. 

(Patent  dated  November  IS,  1852.) 


.«< 


The  new  method  of  conducting  the 
refinement  of  gold,  described  by  Mr.  Petrie 
in  the  specification  of  his  patent,  is  directed 
to  the  improvement  of  the  process  termed 

parting,*'  and  exhibits  another  applica- 
tion of  a  valuable  principle  of  operation,  to 
which  he  has  given  the  appellation  of  "  dif- 
ferentiaL"      The  general  nature    of   this 

principle  we  explained,  when  noticing  in  a 
recent  Number  his  new  sulphuric  acid  ma- 
nufacture ;  and  we  shall  now  have  occasion 
to  describe  it  more  in  detail.  He  also  em- 
ploys  the  gradient  arrangement  of  appa- 
ratus, and  electric  precipitation. 


According  to  the  specification,  the  **  re- 
finer's alloy,"  consisting  of  one  pait  of  the 
impure  gold  and  three  parts  of  silver,  gra- 
nulated in  the  usual  manner,  is  first  placed 
in  a  series  of  six  or  more  sniall  cells  or 
cylinders,  which  are  placed  upright  in  beds, 
or  cradles,  resting  upon  u^d  between  two 

Sarallel  rails  which  form  an  ind'me,  and,  if 
esirable,  these  can  be  made  to  form  the 
sides  of  a  flue,  whereby  the  cells  are  warmed 
whilst  in  action ;  or  without  the  flue,  the 
cradles  may  be  of  nonconducting  material, 
and  surround  the  cells,  to  maintain  the 
heat  Hot  nitric  acid  is  kept  continuously 
dropping  from  a  tap  into  the  highest  cell, 
and  having  passed  down  through  the  whole 
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mass  of  the  alloy,  and  through  a  perforated 
false  bottom,  ascends  through  a  tube,  or  at 
the  opposite  side  of  a  diaphragm  fixed  ver- 
tically in  the  cell,  to  a  lip  at  the  top  part 
From  this  it  overflows,  and  drops  on  the 
side  into  the  next  cell  on  the  incline,  which 
stands  upright  close  to  it,  but  about  two 
inches  lower.    The  nitric  acid  thus  makes 
its  way  through  this  arrangement  of  suc- 
cessive cells,  which  is  termed  a  "  gradient 
series."      From  time  to  time  a  new  cell, 
containing  fresh  alloy,  is  added  in  a  cradle, 
to  the  bottom  of  the  series,  which  is  then 
moved  bodily  up  the  incline,  bv  a  simple 
and  suitable  mechanism,  through  the  space 
occupied  by  a  single  cell ;  so  that  each  cell 
is  made  to  move  into  the  position  occupied 
by  the  one  previously  next  above  it,  and  the 
upper  cell  is  removed.    This  process  being 
continued,  it  is  clear  that  each  cell  gra- 
dually travels   up  the  incline,   while   the 
nitric    acid    moves     downwards    through 
them;  and  thus  each  cell,  with  the  alloy 
which  it  contains  when  first  put  on  the  in- 
cline, receives  the  nitric  acid  after  it  has 
descended  through  all  the  others,  and  be- 
comes partially  saturated  with  silver.     This 
liquor,  nowever,  is  still  sufficiently  active  to 
operate  on  the  fresh  alloy,  the  surface  of 
which  is  rich  in  silver  ;  and  if  it  contained 
a  greater  proportion  of  free  nitric  acid,  it 
would  pulverise  the  gold  itself,  by  acting 
too  energetically  on  the  fresh  alloy.    Re- 
finers obviate  this  in  the  ordinary  process 
by  using  a  weak  aqueous  solution  of  nitric 
acid  to  remove  the  first  portions  of  silver 
from  the  alloy,  and  then  dissolving  the  re- 
maining portions  of  silver,  which  are  more 
difficult  of  solution,  by  a  second  and  dis- 
tinct operation,  with    stronger    acid.      A 
much  more  perfect  adjustment  of  the  en- 
ergy of  the  acid  to  the  state  of  the  alloy  is 
obtained  in  every  stage  of  the  '*  parting," 
by  Mr.  Petrie's  patent  "  difierential "  mode 
of  bringing  the  acid  and  the  alloy  into  con- 
tact ;  a  mode  which  has,  moreover,  the  merit 
of  being  a  single  and  continuous  process, 
in  which,  as  we  have  seen,  the  alloy  moves 
upward  and  encounters  stronger  acid,  just 
in  proportion  as  the  alloy  loses  its  silver, 
and  so  the  less  easily  parts  with  what  re- 
mains of  it,  until  at  length  the  alloy  reaches 
the  top  of  the  series,  where  its  last  traces  of 
silver  encounter  the  acid  in  its  freshest  and 
strongest  state,  rinsed  out  by  it,  and  leave 
the  pure  gold  behind.     On  the  other  hand, 
the  nitric  acid  leaves  the  series  at  its  lower 
end    most    nearly  saturated    with    silver. 
This  completely  eifective  action  is  secured 
with  the  utmost  economy  of  acid,  and  not 
by  dint  of  using  the  large  excess  of  acid 
which  would  be  necessary  to  do  the  work 
with    equal    efficiency    by    the    ordinary 
process. 


The  peculiar  nature  and  advantaffes  of 
the  general  principle  of  difibrential  action,  of 
which  we  here  have  a  good  example,  are 
fully  defined  in  the  specification  of  the 
patent.  Its  general  object  is  the  effecting 
of  a  change  in  two  things  by  their  mutual 
action,  when  portions  of  them  are  brought 
into  contact  gradually  and  successively,  by 
making  them  pass  through  one  another  in 
opposite  directions.  The  result  of  such  an 
arrangement  necessarily  is,  that  at  every 
point  along  the  line  of  action  they  meet  one 
another  only  in  such  relative  states  that 
their  action  on  each  other  is  but  slight; 
but  the  action  being  continuous  and  pro- 
gressive, they  emerge  at  opposite  ends  with 
contrary  changes  effiscted  in  each  to  the 
greatest  degree.  By  the  ordinary  modes, 
on  the  contrary,  of  bringing  such  materials 
into  contact  with  a  view  of  effecting  mutual 
changes,  the  completeness  of  the  change  in 
one  of  the  materials  can  only  be  gained  by 
expending  an  excess  of  the  other  material, 
and  so  foregoing  the  completeness  of  its 
change. 

As  the  cells  containing  the  refined  gold 
in  its  spongy  state  are  removed  from  the  top 
of  the  differential  gradient  series,  they  are 
placed  at  the  bottom  of  a  new  series  exactly 
similar, — excepting  that  instead  of  nitric 
acid,  water  is  continuously  dropped  in  at 
the  upper  end.  By  this  means,  the  re- 
maining acid  and  salt  of.  silver  is  rinsed 
out ;  and  this  being  done  differentially,  the 
rinsing  is  most  complete,  at  the  same  time 
that  the  adhering  acid  and  salt  are  with- 
drawn from  the  gold  with  the  least  possible 
dilution  of  water. 

In  the  next  stage  of  the  process,  covers 
are  fitted  to  the  first-named  series  of  solu- 
tion-cells, to  confine  the  nitrous  fumes 
arising  from  them.  These  covers  fit 
loosely,  but  internally,  so  as  to  trap  the  gas 
by  the  acid  itself  within  the  cell,  thus 
securing  the  useful  principle  of  the  water- 
lute  without  its  complication.  The  fumes 
are  thence  conducted,  by  stoneware  tubes, 
through  an  apparatus  called  a  gas- collector, 
into  an  oxydator.  There  arc  some  novelties 
in  the  arrangements  of  these  subordinate 
parts,  and  no  luting  is  needed.  The  fumes 
are  drawn  off*  by  an  internal  suction  from 
the  end  of  the  oxydator,  so  that  any  im- 
perfect or  loose  fittings  in  the  parts  are  a 
positive  advantage,  by  improving  the  oxyda- 
tion,  instead  of  being  fatal  to  the  efficacy  of 
the  apparatus,  and  causing  a  nuisance  from 
the  escape  of  the  fumes,  as  is  the  case  in 
similar  arrangements  which  have  been 
lately  proposed  in  some  other  departments 
of  chemical  art. 

The  patentee  does  not  claim  the  general 
application  of  the  principle  of  the  oxydator, 
but  the  apparatus  he  specifies  and  claims  ii 
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altogether  new,  and  an  improvement  on 
existing  meant.  It  consists  of  a  colamn  of 
hollow  stoneware  cylinders  of  an  improred 
shape,  filled  loosely  with  coarse  rounded 
silioions  sand,  having  Its  grains  of  a  uniform 
and  particular  sise,  to  secure  the  utmost 
e fleet  with  the  smallest  apparatus.  The 
specification  describes  a  dennite  rule  for 
determining  what  this  size  should  be  in  any 
partioular  case.  The  sand  may  be  so  ob- 
tained by  means  of  one  of  the  recent  gold- 
washing  machines,  for  which  a  new  use  is 
thus  found.  New  arrangements  are  de- 
scribed also  for  admitting  the  fumes  and 
air  at  the  lower  part  of  the  column,  and  for 
securing  a  slow  and  uniform  dispersion  of 
water  over  the  upper  surface  of  the  sand.  A 
draught  of  suction  is  at  the  same  time  ere- 
ated  (as  by  connection  with  a  powerful 
chimney-draught),  which  draws  the  fumes 
through  the  apparatus,  and  re-converts  the 
whole  of  the  nimes  into  strong  nitric  acid, 
which  flows  out  from  beneath  in  a  con- 
tinuous stream,  ready  for  further  concen- 
tration or  for  immediate  use.  The  sand, 
being  prepared  as  specified,  does  not  arrest 
the  draught  as  ordinary  sand,  or  even 
gravel  or  a  coarser- crushed  material  would 
succeed*  The  peculiar  combining  powers 
of  the  solid  suicious  surface  in  contact 
with  air  and  water, — by  which  means  the 
most  extensive  oxydating  effects  are  pro- 
duced in  nature,  —  are  developed  in  this 
apparatus  to  a  great  extent ;  for  the  com- 
bming  surface  of  the  grains  in  a  cylindrical 
apparatus  12  feet  high  and  1  foot  diameter 
is  several  thousands  of  square  feet;  and 
this  is  kept  in  a  state  of  the  utmost  che- 
mical activity  by  the  direct  impinging  of 
the  gases  against  it,  by  the  motion  of  the 
water  in  the  contrary  direction,  and  by  the 
tiiinness  of  the  film  of  the  water  between 
the  combining  surface  and  the  gases.  The 
vent  of  the  draught  from  the  apparatus  is 
stated  to  be  practically  inoffensive.  There 
are  various  useful  details  specified  by  the 
patentee,  which  we  propose,  from  want  of 
Kpace,  to  reserve  for  our  next  Number ;  but 
in  this  part  of  the  apparatus,  as  in  the  pro- 
vious  parts,  he  lays  much  stress  on  the  im- 
portance of  those  arrangements  whereby 
the  gases  and  the  water  are  brought  into 
contact  on  the  differential  principle,  for  the 
purpose  of  securing,  by  a  comparatively 
small  apparatus,  the  economy  of  a  pure 
▼ent,  with  the  least  possible  dilution  of  the 
acid  produced. 


THE  TRADES  OF  BIRMINGHAM. 

Tub  briskness  of  the  machine  manu- 
facture in  Birmingham  mapr  be  judged  of 
by  the  fact  that  the  die-siakmg  and  casting 


business  was  never  known  more  active  than 
at  the  present  time.  Immense  marine 
engines  are  in  course  of  construction,  and 
the  railway  and  other  companies  requiring 
heavy  scientific  machinery,  afford  abund- 
ance of  work  at  the  present  moment  to  the 
great  firms  in  South  Staffordshire — Fox  and 
Henderson,  the  Soho  Works,  Messrs.  Coch. 
rane  and  Johnson,  and  others. 

Letters  received  fi-om  Melbourne  speak 
most  encouragingly  of  some  branches  of  the 
Birmingham  trade ;  but  of  others  the  ac- 
counts  from  the  Australian  market  are  not 
so  favourable.  A  long  list  of  articles  of 
Birmingham  manufacture  most  in  request 
has  been  supplied  to  many  of  the  merchants, 
and  from  this  it  appears  that  edge  tools, 
agricultural  impleixients,  brassfoundery,  cut- 
lery, and  firearms  of  every  description  are 
most  sought  for  ;  but  the  supply  of  hollow 
ware  has  been  more  than  the  market  re- 
quired. Tin  ware  is  also  in  great  demand, 
and  saddlery,  more  particularly  cart-har- 
ness, is  required  to  an  immense  extent. 
These  branches  of  business  are  consequenUy 
extremely  busy  in  Birmingham,  and  large 
orders  are  continually  pouring  in  from  tne 
LiTerpool  exporters.  In  pistols  the  demand 
is  chiefly  for  Dean's  revolver,  which  is  not 
much  more  than  half  the  price,  and  almost 
equally  as  efficient  as  that  made  under 
Colt's  patent  A  brace  of  pistols,  accord* 
ing  to  accounts  and  orders  received,  is  a 
necessary  appointment  for  every  emigrant 
to  the  Australian  colonies. 

In  another  column  will  be  found  a  brief 
notice  of  a  new  manufacture  which  has 
arisen  in  Birmingham,  under  Morris  and 
Johnson's  patent  for  depositing  on  metallic 
surfaces  the  alloys  of  a  variety  of  metal, 
regulating  according  to  desire  the  thick- 
ness,  and  the  tint  of  the  coating.  Some 
fine  examples  of  this  description  of  work 
have  been  turned  out  of  hand,  and  have 
attracted  considerable  notice. 

It  is  remarkable  that,  notwithstanding 
the  price  of  the  raw  material  which,  although 
reduced,  still  continues  comparatively  high, 
generally  the  braziery  trade  is  extremely 
brisk  ;  and  in  some  branches .  there  is  a 
difficulty  in  obtaining  workpeople.  The 
columns  of  the  local  newspapers,  which 
teem  with  applications  for  competent  work, 
men,  exhibit  the  strongest  evidence  of  its 
activity  and  that  of  the  copper  trade ;  but 
still  it  is  considered  that  the  stock  of  ore 
within  the  kingdom,  joined  with  the  large 
quantities  expected  fi-om  Russia  and  other 
countries,  does  not  justify  the  owners  of 
mines,  or  the  copper  merchants,  in  exacting 
the  present  high  rates  paid  by  the  manu- 
facturers of  brass  and  copper  goods.  It  waa 
very  generally  rumoured  in  the  early  part 
of  the  week  that  a  further  reduction  woul4 
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be  aftnonnced  In  the  price  of  copper.  The 
large  sales  recently  effected  in  Cornwall, 
and  the  determined  manner  in  which  the 
late  advance  was  resisted  by  the  manufac- 
turers,  together  with  the  discovery  and 
openinff  of  new  mines,  induces  generally 
the  beuef  that  present  quotations  cannot 
long  be  maintained.  In  the  course  of  the 
present  week  a  meeting  of  some  members 
of  the  copper  trade  has  been  held  in  Bir* 
mingham,  at  which  it  was  determined  to 
advance  the  discount  allowed  on  manufac- 
tured articles,  (that  is,  lowering  the  price) 
5  per  cent. 

The  differences  which  have  arisen  be- 
tween the  master  and  operative  builders  of 
Birmingham  with  regard  to  wages  and  time, 
are  not  likely  to  be  settled  in  the  amicable 
manner  which  was  anticipated.  The  price 
of  labour  is  now,  indeed,  becoming  a  ques- 
tion of  interest  and  discussion  among  the 
various  trades  of  Birmingham,  and,  from  all 
appearance,  a  combined  movement  in  favour 
ox  an  advance  is  not  far  distant.  In  some 
few  branches  advances  have  already  taken 
place. 

THE  IRON  TRADE. 

Tbere  has  been  little  alteration  in  the 
state  of  the  iron  market  during  the  past 
week.  For  manufactured  iron  there  con- 
tinues to  be  a  good  demand,  and  the  last 
declared  prices  are  at  present  well  main- 
tained by  the  principal  makers.  Plates, 
sheets,  and  rails  are  in  great  request,  but 
in  rods  the  market  is  very  flat.  The  trade 
in  pig  iron  also  continues  very  dull.  Buyers 
are  represented  as  anxiously  waiting  to  see 
the  result  of  the  recent  speculations,  and 
will  not  purchase  more  than  immediately 
required.  In  all  probability  a  large  quan- 
tity will  speedily  be  thrown  upon  the  mar- 
ket. Nor  is  this  all  which  tends  to  depre- 
ciate the  value  of  pigs.  The  excessive 
make  in  Wales,  Scotland,  South  Stafford- 
shire, Shropshire,  and  Worcestershire,  has 
created  a  complete  glut.  The  make  in 
Wales  during  the  last  twelve  months  is  said 
to  have  amounted  to  about  700,000  tons  ; 
Scotland,  600,000 ;  and  South  Staffordshire 
and  Worcestershire,  600,000.  These,  with 
the  make  in  Shropshire  and  other  places, 
in  the  aggregate,  will  produce  between 
2,000,000  and  S,000,000  pigs  during  the 
last  year ;  and,  as  such  quantities  cannot  be 
worked  off  by  the  mills  and  forges,  the  re- 
sult is  that  the  price  of  pigs  must  go  down 
a  little,  unless  some  of  the  furnaces  (of 
which  there  appears  to  be  no  prospect) 
are  put  out  of  blast. 

Ghtigow  Pig-iron  Market. — Glasgow,  May 
14. — Our  pig-iron  market,  which  opened 
very  flat  on  Monday  last,  has  recovered  a 


little,  and  we  have  rather  more  inquiry  for 
warrants  at  50s.  6d.  cash,  holders  asking 
518.  No.  1  G.M.B.  quoted  528. ;  Glengar- 
nock,  &Za.  ;  Gartsherrie,  55s. 

America.  —  The  Royal  Mail  Steamer 
Arabia  arrived  at  Liverpool  on  Saturday 
with  advices  from  New  York  to  the  4tn 
inst  We  learn  from  there  that  Scotch  pig 
iron  was  selling  at  from  35  to  36  dollars 
per  ton.  The  United  States  Mail  Steam- 
ship Humboldt  arrived  off  Cowes  on  Wed- 
nesday evening,  and  landed  the  mails  from 
New  York,  which  contain  advices  from  that 
city  to  the  7th  inst  We  learn  from  these 
that  Scotch  pig  iron  was  sparingly  pur- 
chased at  35  dollars  the  ton. 

Bombay, — Letters  through  Marseilles  re- 
cently received,  desczibing  the  state  of  the 
Bombay  market  from  the  29th  of  March  to 
the  13th  of  April  inclusive,  state  that 
English  bar  and  square  nail-rod  iron  have 
declined  about  2r.,  but  no  sales  at  the 
reduced  rates  have  been  reported.  Round 
nail-rod  is  scarce  in  the  market,  and  wanted. 
Sheet  and  hoop  have  declined  Ir.  and  2r.; 
Swedish  bar  iron  sells  at  60r.  and  52r.,  and 
faggots  at  their  former  rates. 

Tlf  Ifew  Castomt*  RegulaHon^^Attiele  6 
of  the  Amended  Schedule  of  the  Gustomf ' 
Regulations  relating  to  iron  and  machineryt 
is  in  these  terms : — "  With  regard  to  iion 
and  8teel«  wrought-iron  wire  and  rough- 
iron  castings  will  be  admitted  free,  and 
machinery,  wrought  or  polished  oastiags, . 
tools,  cutlery*  and  other  manufactures  of 
iron  and  steel  not  enumerated,  at  2a.  6d. 
the  owt,  instead  of  5s.,  aa  in  the  first 
schedule." 


Lunar  liainbow.'^On  Monday  evening 
last  a  very  rare  and  beautiful  phenomenon 
was  visible  in  the  heavens,  and,  during  the 
time  of  its  continuance,  excited  a  consider- 
able degree  of  interest.  At  Woodford,  in 
Essex,  it  was  distinctly  seen  from  a  quarter 
to  half-past  12  a.m.  It  was  what  is  termed 
a  lunar  rainbow,  and  the  arch  was  as  perfect 
as  though  formed  by  the  sun.  The  inner 
portion  of  the  arch,  at  25  minutes  past  12, 
assumed  a  kind  of  purple  hue,  and  then  the 
moon  entering  a  cloud,  the  bow  gradually 
became  indistinct,  and  died  away,  aa  in  the 
case  of  the  solar  rainbow.  Numbers  of  per* 
sons  were  collected  in  the  vicinity  of  Wood- 
ford and  High  Beach  to  witness  this  novel 
and  interestmg  phenomenon. — Times, 
.  Meteorohgical  Observatvm*. — At  the  Royal 
Observatory,  Greenwich,  the  mean  height 
of  the  barometer  in  the  week  was  29*760  in. 
The  mean  temperature  of  the  week  was 
45*3^  which  is  6*6''  below  the  average  of 
the  same  week  in  38  years.  The  mean  daily 
temperature  was  below  the  average  on  erezy 
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day  of  the  week«  and  this  depression 
amounted  to  12^,  10^,  and  9®  on  the  first 
three  days.  The  air  became  gradually 
warmer,  and  on  Saturday  the  mean  was  5  P. 
The  mean  difference  between  the  dew  point 
temperature  and  air  temperature  was  7*9° ; 
the  greatest  difference  was  17*4**  on  Thurs- 
day ;  the  least  was  2*1^  on  the  same  day. 


ON  DRYING  GOODS  IN  WARM 

ROOMS. 

(From  the  Scienlijle  American.) 

Althouoh  water  possesses  a  specific 
gravity  eight  hundred  and  fifteen  times 
greater  than  that  of  air,  yet  it  can  rise 
into  the  air  as  into  a  vacuum,  and  mingle 
amongst  it  by  the  same  law  that  gases  dif- 
fuse through  each  other.  It  is  this  property 
of  water  which  enables  us  to  have  clean  and 
dry  linen ;  for  if  it  were  otherwise — if  water 
was  the  same  as  oil — our  wet  clothes  would 
have  to  be  converted  into  fuel,  and  burned 
in  the  fire  before  we  could  expel  the  mois- 
tare  from  them.  Were  it  not  for  this  pro- 
perty of  water,  the  calico-printers  and  wool- 
len-dyers could  never  dry  their  pieces  in 
shade,  sunshine,  or  stove-room.  When  wet 
goods  of  any  kind  are  submitted  to  heat  in 
a  room,  they  soon  become  dry,  because  the 
air  receives  the  moisture,  and  retains  it  in 
its  soft  embrace,  thus  enabling  us  to  obtain 
dry  goods  and  dry  clothing  by  the  property 
of  evaporation  which  belongs  to  water,  and 
the  law  of  gaseous  absorption  which  reigns 
among  the  gases.  A  curious  property  of 
the  evaporation  of  water,  discovered  by  Dr. 
Dalton,  is,  that  the  quantity  which  will  rise 
in  a  confined  space  is  the  same,  whether 
that  space  be  a  vacuum  or  be  already  filled 
with  air ;  hence  it  is  only  necessary  to  know 
what  quantity  of  vapour  rises  into  a  vacuum 
at  any  particular  temperature,  to  know  what 
quantity  will  rise  into  the  air.  Thus  the 
vapour  of  water  which  rises  into  a  vacuum 
at  the  temperature  of  80^,  depresses  the 
mercurial  column  one  inch ;  its  tension  is 
one-thirtieth  of  the  usual  tension  of  air.  If 
water  at  80°  be  admitted  into  dry  air,  it  will 
increase  the  tension  of  that  air  one-thirtieth 
if  the  air  is  confined,  or  increase  its  bulk 
one-thirtieth  if  the  air  is  allowed  to  expand. 
A  certain  fixed  quantity  of  the  vapour  of 
water,  therefore,  can  only  rise  into  a  certain 
fixed  quantity  of  air;  hence  the  air  of  rooms 
employed  for  drying  goods  may  become  so 
saturated  with  moisture,  that  the  fuel  may 
be  expended  foolishly  in  trying  to  expel  the 
moisture  firom  the  goods  when  it  is  impos- 
sible for  the  air  to  take  it  up,  and  hence  the 
evaporation  of  water  is  greatly  facilitated  by 
a  eurrent  of  air.    This  is  the  philosophic 


principle  of  evaporation  embraeod  by  Bes- 
semer, and  that  mentioned  under  the  head 
of  Recent  Foreign  Inventions,  in  this  Num- 
ber of  the  Scientific  American,  for  evaporat- 
ing sugar  syrups. 

In  evaporating  by  means  of  hot  air,  as  in 
drying  goods  in  the  stove-rooms  of  calico 
print  and  bleaching-works,  when  the  rooms 
are  heated  by  flues  running  along  the  floors, 
it  should  not  be  forgotten  by  those  who  have 
charge  of  such  drying  establishmenta,  that 
a  certain  time  must  elapse  after  the  goods 
are  placed  in  the  rooms,  before  the  air  is 
saturated  with  humidity;  due  discretion 
must  therefore  be  exercised  not  to  let  any 
of  the  hot  air  escape  until  it  is  saturated 
with  moisture. 

It  has  been  proposed  to  us  more  than 
once,  to  employ  hot  air  in  raising  steam, 
under  the  mistaken  idea  that  more  steam 
could  be  generated  with  less  ftiel  by  the 
passing  of  such  a  rarified  hot  body  through 
the  water.  But  in  evaporating  water  by 
heated  air — the  way  wet  goods  are  dried — 
the  vapour  itself  carries  off  exactly  the  same 
quantity  of  heat  as  if  it  were  produced  by 
boiling  the  water  at  212*,  while  the  air  asso- 
ciated with  it  requires  also  to  have  ita  tem- 
perature raised,  thus  requiring  more  fuel ; 
hence  water  can  never  be  evaporated  in  a 
drying-room,  with  so  small  an  expenditure 
of  fuel,  as  steam  can  be  generated  in  a  close 
boiler.  These  facts  are  well  worthy  of 
attention,  inasmuch  as  they  relate  to  dif- 
ferent branches  of  business,  in  which  very 
many  of  our  people  are  interested. 


The  New  Shear*  in  Woolwich  Dockyard,—^ 
The  workmen  in  the  masthouse  are  prepar- 
ing  new  shears  to  be  put  up  on  the  wharf 
wall  between  the  basin  and  the  river,  for  the 
convenience  of  putting  in  or  taking  out 
boilers  and  heavy  machinery  from  the 
largest  steam-vessels  in  the  service.  Some 
idea  may  be  formed  of  the  size  of  the  masts 
when  finished,  when  it  is  stated  that  there 
will  be  four  of  them,  each  1 04  feet  in  length 
and  40  inches  in  diameter.  Formerly  it 
was  with  the  greatest  difficulty  trees  in  any 
degree  approximating  to  the  size  required 
could  be  obtained;  but  now  no  difficulty 
whatever  exists,  as  the  four  masts  now 
making  will  be  formed  of  pieces  of  timber 
only  10  inches  square,  and  of  moderate 
length,  the  pieces  being  joined  together  by 
marine  glue,  until  the  ftill  size  is  attained. 


TWINING'S    ARTISTS'    GONIO- 
METER. 

The  instrument  bearing  the  above  nam*. 
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and  whioh  was  described  in  a  paper  by  its 
inventor,  Mr.  Henry  Twining,  read  at  a  re- 
cent sitting  of  the  Royal  Institute  of  British 
Architects,  is  intended  to  assist  in  obtain- 
ing correct  representations  of  objects  from 
Nature,  by  pointing  out  the  different  angles 
at  which  they  present  themselves  to  the 
eye,  as  well  as  by  finding  out  the  vanishing 
points  of  their  retiring  sides.  The  instru- 
ment consists  of  a  graduated  semicircular 
plate  placed  horizontally  on  the  top  of  a 
rod  or  pillar,  so  as  to  be  raised  or  lowered 
at  pleasure.  Above  this  plate,  or  dial,  is 
placed  another  having  a  vertical  position, 
which  is  susceptible  of  being  moved  in  a 
vertical  direction  round  its  axis,  and  which 
serves  to  mark  the  elevation  and  the  depres- 
sion of  any  point  above  or  below  the  horizon. 

By  means  of  the  goniometer  the  true 
position  or  distance  of  the  ground-line  of  a 
picture  is  found,  whether  fiie  plane  inter- 
sected jy  it  be  on  the  same  level  as  that  on 
which  the  observer  stands,  or  on  a  different 
level  at  a  determinate  depth  below  that 
plane.  Hence,  by  observing  the  depres- 
sion of  the  angle  which  the  bottom  of  a 
picture  attains  below  the  line  of  the  horizon, 
and  comparing  the  interval  thus  measured 
from  the  horizon  downwards  with  the  height 
of  the  figures,  or  with  the  portion  of  the 
space  between  the  ground-line  and  the  hdri- 
zon  which  they  fill  up,  we  find  out  the  real 
distance  from  the  observer  at  which  they 
are  situated,  or  at  which  the  scene  repre- 
sented is  supposed  to  commence.  It  is  not 
until  all  this  has  been  done  by  a  process, 
which,  like  the  one  here  indicated,  is  with- 
out  the  boundary  of  the  picture,  that  the 
means  which  the  usual  perspective  problems 
furnish  for  marking  out  retiring  distances 
within  the  picture,  can  be  considered  to  be 
perfectly  correct. 

In  connection  with  the  horizontal  arc  or 
plate  is  another  index,  consisting  of  three 
branches  or  wires  placed  at  right  angles, 
and  which  is  susceptible  of  a  4iorizontal 
motion.  Its  position  is  immediately  above 
the  horizontal  graduated  plale.  The 
straight  side  of  this  plate  is  placed  parallel 
with  the  picture,  the  angular  dimensions  of 
which  are  marked  on  the  graduated  arc. 
The  cross  wire  of  the  index  immediately 
above  is  then  so  directed,  that  to  the 
observer's  eye,  it  will  correspond  exactly 
with  a  given  line  of  any  object  in  nature  of 
which  it  is  wished  to  obtain  the  direction, 
or,  in  other  words,  the  inclination  with 
reference  to  the  plane  of  the  picture.  A 
plan  recommended  by  Varley  for  attaining 
this  purpose,  is  to  give  to  one  of  the  limbs 
of  a  jointed  rule  the  inclination  which  any 
receding  line  in  nature  may  appear  to  have 
to  the  eye;  but  with  this  instrument  we 


reverse  the  method,  as  it  were;  for  wo 
adjust  the  direction  of  a  wire  which  is  level 
so  as  to  correspond  with  the  horizontal, 
though  apparently  inclined  line,  of  any 
retiring  object ;  and  then  we  find  out,  on 
the  graduated  plate  connected  with  the 
wire,  the  exact  position  of  the  vanishing 
point  to  which  not  only  the  line  just 
measured  converges,  but  all  those  which 
extend  in  a  direction  which  is  parallel  with 
it  Thus  the  true  inclination  of  all  hori. 
zontal  lines  is  obtained  by  finding  out,  in 
the  first  place  (and  afterwards  by  transfer, 
ring  to  the  picture  according  to  a  simple 
method,  but  which  cannot  here  be  fully  dc-1 
tailed,)  the  vanishing  points  of  all  level 
lines  of  objects. 

The  horizontal  plate    and    index    thus 
serve  to  convey  clear  and  precise  notions  of 
the  direction  of  the  vertical  surfaces  of 
objects  relatively  to  the  plane  of  the  can- 
vas, whilst  the   vertical  arc  serves  to  give 
the  angular  elevation  and    depression  of 
objects,  or  their  extension  above  or  below 
the  horizon ;    a  correct  representation  of 
nature,  under  various   circumstances,   re- 
quiring a  perfect  familiarity  with  both  these 
principles.     The  advantages  of  this  instru- 
ment,  generally  speaking,   may   be    con- 
sidered   to    consist    in     accustoming    the 
student's  eye,  by  its  frequent  use,  to  appre- 
ciate the  perspective  relation   of   objects, 
as  it  were,  intuitively,  and  without  embar- 
rassing the  mind,  while  sketching  in  the 
open  air,  with  the  intricacies  of  perspective 
problems  and  diagrams. 

The  author  offered  some  remarks  in  fur- 
ther elucidation  of  the  subject,  and  pointed 
out  several  instances  in  which  the  eye  is 
deceived  as  to  the  real  size  of  objects  in 
nature,  and  false  representations  of  them 
are  consequently  given  in  pictures.  Thus 
the  sun,  at  different  degrees  of  elevation 
above  the  horizon,  is  often  made  too  large 
in  paintings,  and  the  reflection  of  its  ra/s 
on  real  water  becomes  the  cause  of  an  opti- 
cal delusion  arising  from  the  perspective 
foreshortening.  A  picture,  properly,  should 
be  contained  within  a  circular  outline,  so 
disposed  that  the  visual  diameter  should 
subtend  an  angle  of  50*^;  and  the  distance 
of  the  spectator  from  the  centre  of  the  pic- 
ture should  be  equal  to  that  width  or  dia- 
meter. Such  an  outline,  however,  does  not 
harmonise  generally  with  the  fittings  and 
finishings  of  our  rooms,  and  a  rectangular 
shape  is  therefore  usually  adopted,  of  which 
the  horizontal  sides  should  subtend  angles 
of  50**,  and  the  vertical  ones,  angles  of  40®, 
to  insure  good  proportions.  In  a  picture 
representing  u  level  scene,  as  a  sea  view,  the 
horizontal  line,  or  level  of  the  eye,  should 
be  situated  at  about  one-quarter  the  height 
of  the  picture,  equal  to  an  angulsr  eleva- 
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tion  of  8°  to  10^.  In  a  m^uBtainOus  »oene, 
nowed  from  a  considerable  eleTation,  the 
horizontal  line  would  be  proportionably 
raised  to  about  two-thirds  the  height  of  the 
picture. 

The  introduction  of  human  figures  gives 
a  standard  of  proportion  to  a  painting, 
which  requires  much  consideration  on  the 
part  of  tne  artist.  At  twenty  yards  dis- 
tance»  the  height  of  a  human  figure  would 
subtend  an  angle  of  5^,  and  the  usual  pro- 
portions  of  the  figures  in  a  landscape  cor- 
respond to  those  of  individuals  who,  in 
nature  might  be  situated  at  about  that  dis- 
tance ;  two-thirds  of  this  space,  or  there- 
abouts, being  represented  by  the  small 
interval  which  separates  the  picture  from 
the  observer.  Such  pictures  being  generally 
of  small  dimensions,  must  be  viewed  from 
a  near  position,  and  their  due  effect  greatly 
depends  on  the  choice  of  that  position. 
Hofland,  in  his  view  from  Richmond-hill, 
has  introduced  the  figures  correctly,  at  some 
distance  from  the  ground  line,  and  below 
the  eye  of  the  observer.  In  such  a  picture, 
which  has  a  very  high  horizontal  hne,  the 
figures  must  be  placed  at  least  at  forty  feet 
distance ;  if  put  in  the  foreground,  they 
would  destroy  the  effect  of  the  landscape. 
Claude  has  violated  the  rules  of  perspective 
proportion  by  the  manner  in  which  the 
figures  are  introduced  in  his  paintings,  as 
they  are  always  placed  below  the  horizontal 
line  even  in  level  scenes,  where  the  eye  of 
the  observer  could  not  be  situated  above 
them.  Vernet,  the  marine  painter,  Salva- 
tor  Rosa,  Wilson,  and  some  modern  painters, 
have  committed  the  same  error,  in  the  posi- 
tion of  the  figures  with  respect  to  the 
horizontal  line,  which  Mr.  Twining  pointed 
out  in  some  engravings  taken  from  their 
works.  In  an  engraving  reduced  from  the 
original,  which  would  be  viewed  more 
closely  than  that  original,  the  error  would 
l>e  more  apparent.  The  angular  measure- 
ment of  the  real  distance  of  figures  from 
the  observer  which  the  instrument  would 
afford,  and  which  could  be  transferred  to 
the  drawing,  would  prevent  the  artist  from 
committing  like  mistakes. 

The  author  next  explained  the  manner 
in  which  the  vanishing  point  of  all  lines 
might  be  determined  by  the  instrument, 
and  transferred  to  the  drawing  -  board. 
Artists  generally  assumed  the  vanishing 
points  to  be  within  the  picture,  but  the 
iiMtnimont  would  give  the  exact  position  of 
them.  In  sketching  from  real  objects,  as 
houses,  or  streets  placed  in  diff£rent  direc 
tions,  the  angular  measurement  given  by 
tke  inatroment  would  insure  greater  cor- 
tootaoss*  than  mere  linear  measurement, 
often  taken  by  the  eye  on  the  pencil. 
Though  opinions  on  ssthetical  principles 


may  flactuate,  yet  the  tpplioatioii  «f  mocha. 

nical  means,  such  as  the  ioatrument  under 
consideration,  must  tend  to  the  improve- 
ment  of  art  genrally,  and  not  least  to  the 
correct  delineation  of  architectoral  aob- 
jects. 

In  the  discussion  which  ensued,  Mr. 
Mocatta,  the  Chairman,  said  that,  as  archi- 
tects, they  all  understood  the  value  of  draw- 
ing by  angles ;  they  were  already  aequainted 
with  Nicholson's  centrolinead  and  other 
instruments,  which  had  led  tliem  to  und^  r- 
stand  the  difiiculty  of  fixing  a  vanishing 
point  out  of  a  picture.  The  inatrttmeni 
described  by  Mr.  Twining  appeared  to  be 
more  applicable  to  landscape  drawing  than 
to  architecture.  They,  as  architeeta,  were 
accustomed  to  make  their  perspective  draw, 
ings  by  means  of  planes  and  angles  obtained 
by  rule  from  geometrical  elevations  and 
ground  plans;  but  in  sketchings  from 
nature  they  could  not  so  readily  apply  the 
rules  of  perspective,  as  when  they  worked 
with  plans  before  them.  In  such  circum- 
stances, inventions  such  as  Mr.  Twining' s 
were  of  much  value  and  intercsL  Every 
one  knew  the  difficulty  of  representing 
ascending  or  descending  planes  i  how  satis- 
factory they  were  if  rightly  drawn, — -how 
painful  to  the  eye  if  wrong.  With  regard 
to  the  figures  introduced  by  Clavde  and 
others  in  their  pictures,  some  poetic  license 
should  be  allowed ;  and  Mr.  Twining  had 
ably  illustrated  the  unpleasant  eflbct  which 
would  be  produced  by  a  figure  in  the  fore- 
ground ou  a  level  with  the  eye,  if  correctly 
drawn,  when  compared  in  size  with  distant 
objects. 

Mr.  G.  Foggo  considered  Mr.  Twininpj's 
invention,  giving  as  it  did  a  quadrant  mot  c - 
able  on  an  universal  joint,  was  peculisriy 
applicable  to  teaching  pupils.  In  teaching 
perspective,  there  was  always  confusion  and 
difficulty  in  respect  to  the  accidental  point.s ; 
but  with  the  new  instrument  they  might  be 
made  much  more  simple.  The  atodeat  of 
perspective  necessarily  had  such  a  mode  of 
measurement  in  his  mind,  but  it  was  much 
better  to  have  the  actual  thing  itselil  In 
regard  to  the  size  and  position  of  fiffuret  in 
pictures,  it  should  be  remembered  that  per- 
spective, as  applied  to  positive  forms,  was 
very  precise ;  but  whenever  there  were  life 
and  n^otiou,  that  position  was  deriated 
from.  Thus  the  human>  eye  posaetsed  a 
degree  of  brilliancy  and  mobility  which 
made  it  appear  larger  than  it  really  was, 
and  the  artist  who  neglected  that  flhct  would 
produce  that  unpleasing  effect  always  seen 
m  photography.  In  the  same  manner  the 
artist  saw  the  sun  surrounded  by  a  halo 
which  made  it  appear  larger  than  it  would 
if  it  were  actually  measured  by  any  instru- 
menu    Mr.  Twining' s  instiumeBt,  tlMre. 
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foro,  thoiiUi  be  iMed  bjr  toMhtra  who  wovld 
bear  in  mind  the  difference  between  precise 
objects  And  those  having  life  and  motion. 
Turner  would  never  ha?e  acquired  his  great 
reputation  if  he  had  merely  drawn  by 
lines ;  the  student,  however,  must  know 
bow  to  do  so  in  the  first  instance,  and  he 
could  afterwards  cultivate  the  poetry  of  art 
la  the  repreeentation  of  figures  in  pictures, 
truth  should  be  rigidly  adhered  to,  but  the 
taste  of  the  artist  was  shown  by  the  intro- 
duction of  figures  in  situations  where  their 
site  would  add  to  the  effect.  If  the  land- 
soape  were  the  principal  feature,  the  figures 
diould  not  be  so  large  as  to  be  out  of  pro- 
portion  with  it ;  but  if  it  was  intended  to 
be  a  mere  background  to  figures,  then  the 
latter  should  have  their  lull  proportions. 

Mr.  Twining,  in  respect  to  the  size,  &c., 
of  figures  adverted  to  the  different  aspect 
aasumed  by  objeots  at  different  levels. 
This  was  of  great  importance  in  the  repre- 
sentation of  arohes,  of  the  squares  of  a 
pavement,  &c. ;  and  the  necessity  of  angu- 
lar  measurement  to  insure  accuracy  in  these 
points  must  be  generally  acknowledged. 
In  answer  to  a  question  from  Mr.  Roberts, 
in  what  reapeet  the  new  instrument  was 
superior  to  the  camera  lucida  for  sketching 
scenery,  be  having,  in  his  own  practice, 
found  great  advantage  from  the  use  of  this 
instrument,  he  said,  that  although,  in  one 
respoct^  the  camera  lucida  had  infinite 
advantages  over  his  instrument,  it  must  be 
remembered  that  the  former  taught  nothing. 
A  child  might  follow  the  outline  g^ven  by 
the  camera  lucida  without  learning  any- 
thing ;  but  after  a  person  hsd  exercised  his 
eye  and  his  judgment  for  a  week  or  two  with 
the  new  instrument,  he  would  know  a  great 
deal  of  perspective.  In  reply  to  the  chair- 
man, Mr.  Twining  added,  that  he  only  took 
in  &Q°  or  60^  with  the  instrument  for  a 
picture,  though  it  might  take  in  160°. 

Mr.  J.  W.  Papworth  adverted  to  the 
known  fault  of  the  camera  obsoura  and  the 
camera  lucida  of  distorting  upright  lines. 
Any  instrument  which  gave  a  mechanical 
cheek  to  the  unsteadiness  of  the  eye  in 
djrawing  would  neoessarily  be  a  great  boon ; 
but  it  appeared  to  him  that  the  eye  was  re- 
quired to  be  perfectly  steady  in  using  Mr. 
Twining' •  eucular  plate.  Instruments 
were  generally  used  under  the  pretence  of 
saviBg  time,  but  in  reality  to  save  study. 
He  should,  indeed,  by  no  means  recom- 
mend the  use  of  inatruments  at  sll.  Any 
gentleman  who  had  practised  photography 
would  know  that  no  greater  number  of 
sketches  could  be  so  produced  than  by  the 
eye  and  hand.  He  believed  the  discovery 
WAS  beginning  to  be  made  that  the  eye  and 
the  haiMi  were  the  best  machines  for 
drawing. 


Mr,  Twining  explained  that  the  needle 
might  be  lowered,  so  as  to  touch  the  quad- 
rant, rendering  the  observation  6(  the  angl^ 
indicated  by  the  former  a  matter  of  abso- 
lute certainty.  There  was,  however,  a  little 
difficulty  in  transferring  the  angle  so  ob- 
tained  to  the  picture,  because  the  least 
difference  in  the  distance  of  either  centre 
from  the  picture  would  make  a  great  differ- 
ence  in  the  result 

Mr.  Scoles  observed,  that  in  his  own 
practice  with  the  camera  lucida,  he  had 
found  it  an  easy  matter  to  prevent  the 
divergence  of  lines  referred  to  by  Mr. 
Papworth,  by  having  the  drawing-board 
fixed  (by  the  aid  of  a  spirit-level)  in  a  per- 
fectly horizontal  position;  with  this  pre- 
eaution,  he  had  found  the  camera  Ihcida  of 
the  greatest  use  in  getting  the  main  out- 
lines, or  even  a  geometrical  elevation  of  a 
building.  As  Mr.  Twining  had  observed, 
artists  frequently  made  their  angles  too 
great  in  representing  mountains.  On  one 
occasion,  he  was  in  company  with  several 
gentlemen  accustomed  to  draw  by  the  eye 
with  every  appearance  of  accuracy,  and 
each  of  them  made  drawings  of  Mount 
Etna ;  but  when  the  angle  of  the  mountain, 
as  taken  by  a  pocket  sextant,  was  compared 
with  their  drawings,  it  was  found  they  had 
all  made  it  about  twice  as  much  as  it  ought 
to  be.  There  certainly  was  a  difierence  In 
the  angle  presented  to  the  eye,  and  that 
obtained  by  an  instrument ;  and  it  might 
be  a  question  whether  the  latter  or  the 
former  should  be  adopted  by  the  artist 

Mr.  Tarring  descrioed  an  instrument,  on 
the  principle  of  the  carpenter's  bevel,  in- 
vented and  applied  by  Brown,  the  author  of 
**  Brown's  Perspective,"  for  measuring  the 
angles  of  horizontal  lines. 

Mr.  Mocatta  referred  to  a  simple  means 
of  sketching  by  the  aid  of  a  f^ame  with 
cross  lines,  made  to  correspond  with  similar 
lines  on  the  sketching- paper. 

The  thanks  of  the  Institute  were  voted  to 
Mr.  Twining  for  his  valuable  communica- 
tion. 


MORBJS  AND  JOHNSON'S  PATENT 
METAL  DEPOSITING  PROCESS. 

Some  very  beautifUl  specimens  of  steel 
chains,  coated  with  various  metals  under  a 
new  proeess,  for  which  letters  patent  have 
recently  been  obtained  by  Messrs.  Morris 
and  Johnson,  of  Birmingham,  have  been 
brought  to  our  notice  during  the  past  week, 
and  are  remarkable  for  the  unifocmity  of 
the  precipitation,  in  point  of  thickness  and 
colour,  the  successful  management  of  the 
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tinting,  and  the  height  of  polish  which  has 
heen  communicated  to  the  surfaces.  The 
specimens  sent  us  include  examples  of  the 
deposition  of  silver  and  hrass, — the  colour  of 
the  latter  having  several  different  degrees  of 
depth. 

Messrs.  Morris  and  Johnson's  patent 
embraces  the  deposition  of  alloys  of  gold 
and  silver,  German  silver,  brass  and  zinc, 
all  of  which  can  be  deposited  with  ease, 
certainty,  and  dispatch  upon  any  metals 
whatever ;  and  particularly  upon  iron. 
Adopting  the  means  invented  by  the  paten- 
tee, we  understand  that  they  can  deposit 
metallic  alloys  on  surfaces  composed  of 
malleable  -  iron,  wrought  -  iron,  cast-iron 
(which  is  found  to  require  great  battery 
powers),  steel,  soft  iron,  tin,  zinc,  lead, 
copper,  and  all  the  inferior  metals.  Tbis 
process  also  enables  the  thickness  of  the 
deposit  to  be  adjusted  to  the  greatest  nicety 
according  to  the  intention  of  the  operator. 

There  are  some  points  incidental  to  this 
patent  of  a  new  and  very  important  cha- 
racter. It  is  well  known  that  hitherto  silver 
has  not  been  successfully  deposited  upon 
steel,  without  having  recourse  to  an  inter- 
mediate coating  of  copper.  The  advantage 
to  the  practical  operator  of  being  able  to 
dispense  with  this  intervening  step,  which 
greatly  enhances  the  cost  of  the  process, 
and  the  time  consumed  in  accomplishing  it, 
will  be  readily  appreciated.  In  several 
other  metallic  combinations  the  same  ob- 
servation will  apply  in  a  greater  or  less 
degree,  and  it  may  be  considered,  for  this 
reason  alone,  that  Messrs.  Morris  snd  John- 
son's patent  will  become  extensively  avail- 
able in  a  great  nimiber  of  important  manu- 
factures. Hitherto,  in  certain  of  these,  the 
difficulty  experienced  in  depositing  upon 
iron  and  steel  has  been  the  want  of  ad- 
hesion,  but  by  this  invention  perfect  adhe- 
sion is  secured,  together  with  any  thickness 
of  coating.  The  beauty  of  the  brass  deposit 
in  the  examples  before  us  is  indeed  re- 
markable, and,  aided  by  the  fineness  and 
high  polish  of  the  surface,  presents  a  close 
resemblance  to  gold,  of  which,  we  presume, 
it  is  intended  to  be  an  imitation.  The  de- 
posit upon  them,  we  are  informed,  is  ex- 
tremely thin;  but  having  been  polished  pre- 
vious to  immersion  in  the  baUi  containing 
the  deposit,  they  are  taken  out  with  a 
surface  as  brilliant  as  that  which  they  pos- 
sessed when  they  were  immersed.  The  in- 
vention is  highly  spoken  of,  and  is  likely  to 
become  one  of  great  practical  value,  and 
prove  to  be  an  advance  in  the  application  of 
electricity  to  manufacturing  purposes. 


ON  THE  MANUFACTURE,  BY  IGNI- 
TION,  OF  ARTIFICIAL  BLOCKS 
FOR  HYDRAULIC  CONSTRUC- 
TION. 

M.  Bbrard,  in  the  CompUs  Rendtu, 
No.  12,  March  21,  describes  an  important 
and  valuable  process  for  manufacturing, 
simply  by  means  of  ignition,  blocks  to  be 
employed  in  hydraulic  works,  and  particu- 
larly submarine  ones.    The  method  which 

he  has  invented  has  certainly  the  advantage 
of  being  extremely  simple,  while  in  very 
many  situations  it  would  admit  of  being 
conveniently  carried  out  in  practice,  and 
chemical  considerations  appear  to  promise 
for  it,  in  any  case  in  which  it  might  be 
adopted,  all  the  success  which  the  engineer 
can  desire.  We  take  the  following  account 
of  the  subject  from  the  May  Number  of  the 
Chemist, — a  serial  of  considerable  merit  to 
which  the  scientific  public  of  this  country 
are  indebted  for  the  knowledge  of  many  of 
the  works  of  continental  experimentalists: 

To  appreciate  the  value  of  the  proeesa  of 
which  we  are  about  to  give  a  succinct  de- 
scription, it  is  in  the  first  place  necessary 
to  understand  fully  the  conditions  which 
have  to  be  fulfilled;  they  may  be  briefly 
stated  as  follows : — 1st  To  be  able  to  con- 
struct either  at,  or  near  the  point  requiring 
strengthening  blocks  of  such  a  densi^  and 
size,  that  the  resistance  offered  by  their 
inert  weight  should  be  superior  to  the  pres- 
sure and  displacing  power,  of  the  waves. 
We  may  mention,  as  the  minimum  to  be 
attained,  a  volume  of  15  cubic  metres  with 
a  density  of  2*1  to  2'2,  which  would  be  re- 
duced to  about  2*0  to  2*1  after  immersion 
in  salt  water;  2nd.  That  these  blocks 
should  have  sufficient  solidity  to  support  the 
carriage  and  immersion  with  fracture,  and 
so  much  hardness  that  the  mechanical  ac- 
tion of  the  friction  of  the  waves  should  be 
without  effect  on  their  surfaces ;  Srd.  That 
their  chemical  composition  should  be  of 
such  a  nature,  that  both  alkaline  waters  or 
even  acids  should  be  without  influence 
enough  to  cause  the  decomposition  or  dis- 
aggregation of  the  constituent  elements; 
4th.  Finally,  that  the  materials  composing 
these  blocks  should  be  conmion  substances 
and  such  as  can  be  found  almost  every- 
where, and  consequently,  of  sufficiently  low 
price  to  render  their  employment  econo- 
mical and  always  accessible  in  all  works. 

Hitherto,  as  we  have  seen,  all  artificial 
blocks  have  had  as  a  base  or  agent  of  agglo- 
meration lime,  more  or  less  hydraulic.  In 
the  new  process,  we  place  ourselves  in  a 
diametrically  opposite  position,  we  have 
endeavoured  to  prove  whether  the  means  of 


or  ABTmOZiL  BtOOKS  FOB  RTDIUIIIIO  OORSTBirOIIOir. 


^8 


fire  will  not  1>e  preferable.  Hydraalic  lime 
is  a  silicate  of  lime  in  somewhat  of  a  nascent 
state;  that  is  to  say,  that  the  chemical 
combination  is  not  entirely  effected.  If  a 
more  powerful  agent  than  silica,  acting  as 
an  aeia,  shoold  come  and  destroy  this  com- 
mencement  of  combination,  the  lime  become 
free  may  pass  to  the  state  of  simple  hydrate 
or  chloride  of  calcium,  and  become  dis- 
solved. This  is  the  effect  which  appears  to 
be  produced  in  the  present  hydraulic  blocks. 
But  if,  instead  of  incompletely  formed  sili. 
cate  of  lime  we  use  a  perfectly  determined 
silicate,  and  if,  moreover,  for  the  lime,  a 
soluble  base,  we  substitute  alumina,  an  in- 
soluble base,  it  is  evident  that  a  body 
would  be  obtained  quite  unattaokable  by 
sea- water. 

It  is  on  these  principles  that  the  author 
has  thought  that  by  employing  the  com- 
monest  argpl,  which  is  a  silicate  with  a  base 
of  alumina,  with  variable  but  small  proper- 
tions  of  iron,  a  little  lime,  and  sometimes 
magnesia,  and  by  subjecting  this  argil  to 
the  commencement  of  vitrification  which 
determines  the  complete  combination  of 
these  various  elements,  a  body  may  be  ob- 
tained which  would  be  perfectly  unattaok- 
able by  all  possible  waters,  and  possessing 
the  before-mentioned  required  conditions. 
Experiments  made  in  accordance  with  this 
idea  have  completely  justified  these  expec- 
tations. The  means  of  execution  used  are 
most  simple.  A  block,  of  any  required 
dimensions,  is  constructed  of  bricks  which 
have  not  been  baked,  but  merely  dried  in 
the  sun.  These  bricks,  taken  from  the  field, 
are  stratified  in  layers  with  the  combustible 
on  some  piles  of  field  bricks,  which  serve  as 
a  grating,  and  which  are  sufiiciently  far 
apart.  An  outer  case,  likewise  constructed 
of  bricks,  and  at  the  distance  of  some  centi- 
metres from  the  block,  envelopes  it  entirely ; 
the  space  left  between  the  case  and  the 
block  is  filled  with  powdered  charcoal;  a 
small  quantity  of  this  same  combustible 
may  be  placed  between  the  layers  of  the 
bricks  in  the  case,  if  they  are  unbaked  bricks, 
which  will  serve  to  bake  them.  The  fire  is 
placed  at  the  base  of  the  block ;  it  soon 
mounts  up,  heats  the  interior  mass  which 
forms  the  block,  which  it  carries  to  the  tem- 
perature  which  will  soften  argil  nearly  to 
fusion.  The  contraction  produced  by  the 
baking  of  the  bricks  and  the  combustion  of 
the  intercalated  charcoal,  causes  sinkings 
and  vacancies,  which  must  be  filled  up  as 
fast  as  they  are  produced.  The  case  and 
the  block  are  thus  raised  to  the  height  re- 
quhred  by  the  latter;  then  the  whole  is 
covered  with  a  final  layer  of  charcoal  and 
several  thicknesses  of  bricks,  all  the  open- 
ings  are  closed,  and  the  whole  is  suffered  to 
cool.    For  the  removal  of  the  block  it  is 


sufficient  to  pull  down  the  outer  ease  whieh 
will  provide  baked  bricks ;  the  block  thus 
exposed  may  be  transported  to  its  destina- 
tion. 

Instead  of  a  case  made  of  ordinary  bricks, 
which  requires  to  be  built  up  every  time,  a 
case  may  be  used  formed  of  refractory  bricks 
kept  in  their  places  by  iron  or  brass,  form- 
ing a  collection  of  panes.  The  charcoal 
placed  between  the  layers  of  bricks  may 
then  be  replaced  by  gratings  placed 
round  the  whole  extent  of  the  case.  A 
moveable  dome  covers  the  whole.  As  to 
the  nature  of  the  combustible  used  to  de- 
velop the  amount  of  heat  necessary  to  pro- 
duce the  nascent  vitrification  or  softening 
of  the  mass,  so  as  to  obtain  the  agglomera- 
tion of  all  its  parts,  ordinary  coal  may  be 
used,  or  poor  anthracitous  coal,  or  even  the 
refuse  of  coke.  In  all  our  ports  combusti- 
bles are  easily  obtainable,  whether  indige- 
nous or  English  coal,  at  moderate  prices. 
The  quantity  required  for  baking  a  block 
varies  according  to  the  nature  of  the  ar^il 
and  the  mixtures  of  sand  which  it  may 
sometimes  be  judged  right  to  introduce  into 
it ;  it  is  not  much  greater  than  that  required 
for  the  simple  baking  of  bricks.  It  will  be 
seen  the  method  of  executing  these  blocks 
is  susceptible  of  numerous  modifications. 
The  essential  and  entirely  new  principle  is 
the  employment  of  heat  as  an  agent  of  ag- 
glomeration  of  isolated  fragments  of  vitri- 
fiable  matters ;  this  is  a  new  plan,  which 
may  prove  very  fertile  in  useful  results. 

From  the  above  it  results  that  blocks  may 
be  made  of  any  shape,  of  a  very  consider- 
able size,  which  would  have  no  limit  but 
the  possibility  of  carriage,  and  which,  con- 
sequently, might  far  exceed  the  limit  above 
mentioned,  of  15  cubic  metres.  The  den- 
sity of  these  blocks  is  superior  to  that  of 
lime  blocks ;  it  is  variable,  according  to  the 
nature  of  the  argil  used.  The  ferruginous 
argils  would  give  blocks  of  a  density  of 
from  2*4  to  2'5,  corresponding,  after  im- 
mersion, to  from  1*3  to  1*4, — that  is  to  say, 
more  than  a  fourth  superior,  in  respect  of 
resistance,  to  the  ordinary  blocks.  Exten- 
sion of  processes  indicated  would  enable  us 
to  construct,  out  of  the  water,  entire  dikes, 
or  jetties,  without  solution  of  continuity, 
and  of  which  the  mass  would  be  immov- 
able as  well  as  indestructible. 

When  the  operation  is  properly  conduct- 
ed, the  solidity  of  the  product  and  its  re- 
sistance to  fracture  would  leave  nothing  to 
be  desired ;  immense  trouble  is  required  to 
break  blocks  thus  constructed.  As  for  its 
durability,  iron  instruments  are  unable  even 
to  scratch  the  surface  ;  steel  would  scarcely 
do  it ;  whence  we  are  led  to  think  that  the 
destructive  action  of  the  friction  of  the 
waves  will  be  imperceptible.    A  simple  ex- 
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aM^Mtion  of  these  burnt  bloeks  will  suffice 
to  prove  their  pomplete  onalterthility  in 
anj  eea  water ;  it  is  a  vitrifioation  on  which 
the  most  concentrated  nitric  and  sulphuric 
acids,  and  the  most  powerful  alkaline  solu- 
tions, take  so  little  effect  as  scaroeljto  alter 
the  asperities  on  its  surface.  It  is  soarcelj 
necessary  to  saj  more  on  this  subject,  which 
is  the  most  important  part  of  the  question, 
so  evident  is  the  fact. 

Finally;  the  matter  used  for  these  blocks 
being  common  argil,  which  is  one  of  the 
most  widely-spread  bodies  in  Nature,  the 
constituent  element  for  their  formation  will 
almost  everywhere  be  found  at  hand.  From 
this  it  follows  that  the  price  would  always 
be  below  that  of  lime  blocks.  To  the  qua- 
lities of  durability  and  indestructibility  is 
added  that  of  economy.  These  blocks  thus 
formed  answering  all  the  desired  conditions, 
appear  to  us  to  offer  a  complete  solution 
of  the  difficulty  hitherto  found.  We  may 
henceforth  give  ourselves  up  in  security  to 
the  important  maritime  works  required  for 
the  development  of  our  naval  power.  France 
will  moreover  have  the  honour  of  conferring 
on  the  world  a  fresh  benefit  in  an  invention 
so  eminently  useful  to  mankind  in  the  nu- 
merous consequences  arising  from  it;  that 
is  a  species  of  glory  by  no  means  the  least 
dear  to  her  children. 


LOCOMOTIVE-ENGINE 
FURNACES. 

Zerah  Colburn,  an  engineer  of  great 
repute  in  America,  has  contributed  the  fol- 
lowing observations  on  locomotive  furnaces 
to  the  American  Raihoay  Times;  and  they 
are  worthy  of  attention,  as  confirming  the 
views  expressed  in  Mr.  D.  K.  Clark's  paper 
read  before  the  Engineers,  which  appears 
to  have  attracted  much  attention  in  the 
engineering  community  of  New  York ; 

The  dimensions  of  locomotive  furnaces 
are  to  be  fixed  from  their  required  evapora' 
tive  power,  although  a  majority  of  engines 
are  of  such  arrangement,  for  adaptation 
to  a  narrow  gauge  of  tract,  that  the  furnace 
does  not  have  the  sizes  which  are  due  to 
its  task.  The  proportions  of  the  arrange- 
ments known  as  the  furnace  are  its  cubical 
contents,  its  inner  surface,  and  particularly 
the  surface  of  the  crown,  or  top  sheet,  the 
opening  for  the  entrance  of  air,  and  the 
opening  for  the  escape  of  the  heated 
gases. 

In  the  fire-boxes  of  the  engines  built  by 
Hinkley  in  the  years  1847,  184S,  and  1849, 
a  minority  had  3S  cubic  feet  of  content ; 
60  square  feet  of  inner  surface  in  contact 
with  water,  of  which  8 '3  were  crown  sur- 


face ;  8*3  square  feet  of  grate,  of  wMeh  2'4 
were  air -openings  (being  29  per  cent  only 
of  the  whole  sur&ce).  The  opening  of 
tubes  inside  of  thimbles  being  125,  and  of 
1  3*8  diameter,  is  1*63  square  feet.  The 
engines  furnished  with  these  fire  -  boxes 
would  evaporate  about  180  cubic  feet  of 
water  per  hour,  when  doing  good  work. 
For  the  amount  of  evaporation,  theae  en- 
gines have  quite  small  furnace  proportions 
when  compared  with  recent  engines  from 
the  same  and  other  builders,  and  yet  these 
furnaces  would  make  steam  very  fast  To 
furnish  the  draught  for  these  furnaces 
2,500  cubic  ieet  of  steam,  at  the  woiidng 
pressure,  were  diacharged  in  each  mile  run, 
through  two  round  openings  of  1  7-8  inch 
diameter  each.  The  relative  efficacy  of 
furnace  surface  ia  often  stated,  on  the 
strength  of  experiments  made  by  Stephen- 
son, as  being  three  to  one  of  tube  surface. 
And,  from  experiments  made  by  Arm- 
strong,  the  crown  of  a  furnace  has  twice 
the  generative  power  of  itn  sides  with  equal 
extent  of  surface.  It  cannot  seem  entirely 
the  best  plan  to  adopt  depth  for  length  of 
fire-box,  and  yet  many  do  not  learn  to  make 
any  distinction.  Hinkley  has  fumaoes  on 
the  Erie  road  of  a  depth  of  5  feet  4  inches, 
from  crown  to  grate.  The  water  spaces  are 
seldom  made  any  too  wide.  Many  Boston- 
built  engines  have  wide  grates,  obtained  by 
a  reduction  of  the  water  spaces  to  1  1>2 
inches.  Three  inches  would  be  better,  and 
the  inner  sheets  should  have  an  inclination 
inwards,  so  as  to  give  a  better  chance  for 
the  steam  to  rise  through  the  space. 

Where  the  door  is  placed  very  near  the 
top  of  the  furnace,  there  is  always  a  great 
deal  of  cold  air  rushing  through  the  tubes 
when  firing.  The  door  is  usually  carried 
as  high  as  it  can  be  for  convenience  in 
firing;  but  if  dropped  some  inches,  its 
opening  will  not  affect  the  pressure  of  the 
steam  as  readily  as  otherwise.  It  is  a  prac 
tice  not  always  observed,  of  fitting  a  grate 
closely  to  the  sides  of  a  furnace,  and  of 
closing  up  the  front  ends.  There  is  a 
saving  of  fuel  in  this  which  rewards  the 
pains  Uken  to  do  it  It  should  be  a  point 
to  take  the  air  directly  through  the  fire,  in- 
stead of  allowing  it  to  enter  upon  and 
ascend  the  walls  of  the  furnace. 

It  is  known  that  thin  iron  has  less  chance 
forbecommg  blistered  than  thick  iron, — 
Many  furnaces  made  of  3-8  inch  iron,  be- 
come badly  blistered  aher  a  short  wear,  and 
1-4  inch  iron  stands  extremely  well  in  the 
New  York  and  Erie  engines.  With  in- 
creased  durability  it  has  the  advantage  also 
in  having  less  weight  Crown  sheets  of 
this  thickness  need  extra  staying  to  support 
their  load.  If  the  suy-bars  rest  upon  the 
sheet  near  ito  edge,  the  sheet  may,  if  thin, 
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colUpM  downwarcU.  Thia  wm  the  form  of 
explosion  which  disabled  (he  engine  •<  100" 
upon  the  Brie  road.  This  *englne  had  a 
crown-sheet  of  16  square  feet,  carrying  a 
load  under  the  nsazimum  pressure  of 
160  lbs.  per  inch,  of  172  tons!  The  stay- 
bars  should  rest  at  their  ends  upon  the 
upper  edges  of  the  side.sheets. 

Copper,  firora  its  extra  soundness  and 
durability,  and    extra  conducting   power 
(2  1^2  times  that  of  iron)  is  sometimes  pre- 
ferred for  furnaces.    A  copper  furnace  is, 
however,  an  expensive  article,  and  should 
be  used  with  pure  water,  which  should  be 
often  blown  out    The  boilers  provided  with 
It  should  have  ample  steam  room,  and  a 
good  depth  of  water  on  tlie  crown  sheet. 
By  observation  among  a  large  number  of 
engines  it  is  undeniable  that  those  having 
copper-tube  sheets  shew  the  tightest  tubes. 
Every  engine  on  the  Boston  and  Providence 
road  has  a  copper-tube  sheet,  and  six  en- 
gines have  entire  furnaces  of  copper.    All 
these  engines  receive  their  feed  water  at  a 
disUncc  of  6  or  7  feet  from  the  tube  sheet. 
It  IS  customary  to  blow  off  the  boilers  twice 
a  week,  and  leaky  tubes  are  almost  unknown 
on  the  road. 


The  Royal  Albert  Bridge  at  SaUath.-^Tha 
preparatory    arrangemente    for  the    com- 
mencement of  this  magniiioent  structure 
are  being  made,  and  we  understand  a  very 
large  number  of  men  will,  as  soon  as  the 
workshops  are  completed,  and  the  neces- 
sary  machinery  erected,   be  set  to  work. 
The   site  was  visited  by  Charles  J.  Mare, 
Esq.,  the  enterprising  contractor,  on  Friday 
last,  where  he  was  met  by  the  chief  engineer, 
Mr.  Campbell,  and  other  gentlemen  con- 
nected   with    works.     The    masonry   has 
been  entrusted  to  Mr.  Willcocks,  who  built 
the  stupendous  viaduct  at  Ivy  Bxi(^e,  and 
other  points  on  the  South  Devon  Railway. 
It  is    also    currently  reported,   that  Mr. 
Meredith,  the  representative  of  the  late  Mi. 
Treflry,  of  Fowey,  has  taken  the  contract 
for  the  supply  of  the  granite  for  the  bridge. 
—Plymouth  Mail 


SPECIFICATIONS  OF  ENGLISH  PA- 
TENTS  ENROLLED  DURING  THE 
WEEK  ENDING  MAY  19,  1858. 

John  Crowther,  of  Huddersfteld,  York. 
Fot  a  seff-acling  hjfdntuUc  crane  or  engine 
for  lifting  weight$,  such  weightt  when  lifted  to 
be  used  at  motive  power ;  as  aleo  for  UuuUmg 
and  unloading  veseels  and  veMeke.  Patent 
(iated  November  2, 1852. 


The  patentee  describes  at  great  length, 
but  rather  obscurely,  owing  to  the  abwnoe 
of  illustrative  drawings,  an  arrangement  of 
mechanical  contrivances  in  which  the  pres- 
sure of  a  head  of  water  from  a  Unk  or  re, 
servoir  is  to  be  employed  as  a  lifting  ajrent 
to  raise  a  float,  the  mnion  of  which  is  to 
displace  other  water,  and  this  in  falling  is  to 
work  an  overshot  water-wheel,  the  moaon 
derived  from  which  can  be  applied  to  the 
loading  and  unloading  of  vessels  and  other 
hoisting  and  lowering  purposes.  The  ad- 
mission and  egress  of  water  is  controlled 
by  the  action  of  the  float  or  lifter,  and  the 
ptrte  are  so  arranged  as  to  make  the  opera- 
tion of  the  engine  continuous. 

PatricxMcAnaspie,  of  Liverpool,  gen- 
UeuMn.  For  a  new  manrfaeture  of  Portland 
9toM,  cement,  and  other  compoeitiont for  general 
^uUtngpurpotee,  and  hydraulic  works.  Patent 
dated  November  2,  1852. 

The  patentee  describes  and  claims— 

1.  Several  new  combinations  of  sub- 
stances containing  lime,  with  chemical  and 
other  ingredients  (such  as  copperas,  pom- 
mon  salt,  clays  of  various  kinds,  soaper's 
waste,  bone-ashes,  &c.),  for  the  purpose  of 
producmg  artificUl  stones  and  Qmintt  for 
workl,"*  P^'P®»*»  generally,  and  hydraulic 

2.  A  mode  of  calcining  the  mixed  maU« 
rials  in  kilns  eonstruoted  so  as  to  exclude  as 
much  as  possible  the  access  of  atmospheric 
air,  and  thus  ensure  an  equal  action  of  the 
heat  m  all  parts  thereoC 

3.  The  application  of  blasts  of  hot  air 
against  the  heaps  of  material  in  the  kilns 
th*er    f  ^"^°'®  ^^  •^^'"fi^  ^«    caloinittg 

Joseph  Walxer,  of  Dover,  Kent,  mer- 
chant.    For  improvements  in  treating  coUon 
seeds,  in  obtaining  products  therrfrom,  and  in 
the  processes  and  machinery  employed  therein 
parte  tf  which  improvements  are  anplieabls  ia 

f  ?"f?";  .  ^"\   *    comm^iJ^tK 
Patent  dated  November  2,  1852. 

The  patentee  claims  with  relation  to  the 
improvements  described  under  this  patent 

l.~The  treating  cotton  seed,  and  ob 
taming  valuable  products  therefrom.    And 

2.  Certain  arrangements  and  combina- 
tions of  apparatus  for  distilling  producU  of 
cotton-seed,  and  other  matters. 

Andrew  Pulton  of  Glasgow,  Lanark. 
North  Britain,  halter.  For  i^rd^emel^in 
ha\and  other  cweringsfor  the  head.  Patent 
dated  Novembet  11,  1852. 

The  improvements  claimed  under  tbia 
patent  consist  in  adapting  to  haU,  helmets, 
and  other  coverings  for  the  head,  a  flexible 
padded  Immg.  which  adapte  itself  readily 
to  the  exact  contour  of  the  head  of  t])e 
wearer,  and  thus  secures  a  good  fit,  while  it 
also  insures  all  the  ease  and  comfort  de. 
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riTftble  from  the  wearing  of  an  easy  cap. 
The  lining  is  held  to  the  sides  of  the  hat  by 
springs,  and  does  not  come  so  close  to  the 
interior  but  that  space  is  left  at  certain  parts 
for  the  admission  of  air  for  ventilation. 

Charles  Liddell,  of  Abingdon-street, 
Westminster,  Esq.  For  tmprwementt  in 
electric  telegraphs,  (A  communication.) 
Patent  dated  November  11,  1852. 

Clcum, — A  peculiar  construction  of  insu- 
lator for  electric  telegraph  suspended  wires. 

Specifications  Duet  but  not  Enrolled, 

Louis  Arnier,  of  Rue  du  Loisin,  Mar- 
seilles, engineer.  For  certain  improvements 
in  steam  boilers.  Patent  dated  November  6, 
1852. 

Pierre  Armand  Lecoute  de  Fon- 
TAiNEMOREAU,  of  South-street,  Finsbury. 
For  certain  improvements  in  the  manufacture 
of  certain  articles  of  dress,  (A  communica- 
tion.)    Patent  dated  November  6,  1852. 


PROVISIONAL  PROTECTIONS. 
Dated  April  28,  1853. 

10S1.  JamM  Berry,  of  Horwich,  Bolton,  and 
Thomas  Booth,  of  Chorley,  Lancaster,  machine- 
printers.  Improvements  in  machinery  or  appara- 
tus for  printing  or  staining  woven  fabrics  and 
paper. 

loss.  William  Hurt  Sltwell,  of  Sydenham,  Kent, 
Esq.  Improvements  in  projectiles  for  cannon  and 
fire-arms. 

10S5.  William  Armatid  Gilbee,  of  South-street, 
Finsbury.  Improvements  in  apparatus  for  heat- 
ing.   A  communication. 

Dated  April  29,  1853. 

1087.  George  Thomas  Day,  of  Burghfield-hiU, 
Berkshire,  gentlemaA.  Improvements  in  travel- 
ling packages. 

10S8.  Thomas  Pennell,  of  Birmingham,  gun- 
maker.  Improvements  in  the  construction  of 
revolving  or  repeating  fire-arms,  and  in  loading 
the  same. 

1039.  Charles  Auguste  Joubert,  of  Paris,  mer- 
chant, L^on  Jacques  Tricas,  of  Paris,  merchant, 
and  Jules  C£sar  Kohler,  of  Paris,  engineer.  Im- 
proved busks  for  stays. 

1040.  Robert  Davison,  of  Mark-lane,  London, 
civil  engineer,  and  James  Scott  Horrocks,  of  Hea- 
ton  Norris,  Lancaster,  gentleman.  Certain  im- 
provements in  the  meanii  of  conveying  and  dis- 
tributing, or  separating,  granular  and  other  sub- 
stances. 

1041.  Thomas  Collins  Banfleld,  of  Queen's- 
square,  Wentminster,  Esq.  Machinery  for  cutting 
or  chopping  roots,  planks,  or  other  similar  sub- 
stanoes.    A  communication. 

1012.  Thomas  Collins  Banfleld,  of  Queen's- 
square,  Westminster,  Ksq.  Drying  and  preserving 
vegetable  or  other  saccharine  plants.  A  commu- 
nication. 

1043.  Jacques  Stanislas  Vlgoureux,  of  Rheims, 
France.  Certain  improvements  in  the  combing  of 
wool  and  other  fibrous  materials. 

l!'44.  Jaiues  Macpherson,  of  Manchester,  ma- 
chine-maker. Certain  improvements  in  looms  for 
weaving. 

1045.  Colin  Mather,  of  Salford  Ironworks,  Sal- 
ford.  Improvements  in  apparatus  used  in  bleach- 
inff. 


1046.  Henry  Witthaff,  of  BidB«y-«treet,  Oxfofd- 
load,  Manchester.  Improvements  in  Iklteta.  A 
communication.    • 

1047.  Oliver  P.  Drake,  of  Massachusetts,  United 
States.  A  new  or  improved  apparatus  for  t^io- 
rising  benzole,  or  other  suitable  volatile  hydro- 
carbon,  and  mixing  it  with  atmospheric  aur.  so 
that  the  mixture  may  be  burnt  for  the  purposes  of 
illumination  or  otherwise. 

1048.  John  Kealy,  of  Oxford<street,  MIddleeex, 
agricultural-implement  maker.  Improvementa  fa 
machinery  for  mowing. 

1049.  James  Brlstow,  of  Bouverie-street,  Londen, 
miller,  and  Henry  Attwood,  of  Holland-street. 
BlackfHara-road,  Surrey,  engineer.  Improvements 
in  the  means  of  consuming  smoke. 

Dated  April  80,  1858. 

1050.  Charles  Adams,  of  UUington-street,  MToat* 
minster,  plumber  and  glazier.  A  new  amafo- 
ment  of  valves,  for  the  supply  of  water  to  and 
ftom  cisterns  and  other  receptacles,  and  for  a  new 
float  valve. 

1061.  Barnabas  Barrett,  of  Ipswich,  sculptor. 
Improvements  in  the  treatment  of  natural  and 
artificial  stone,  and  of  articles  composed  of  porouz 
cements  or  plaster,  for  the  purpose  of  hardening 
and  colouring  the  same. 

1052.  John  Smith,  of  Ashton,  Warwick,  engi- 
neer. An  improvement  in  machines  for  cutting 
chaff,  straw,  gorse,  and  other  similar  substances. 

1053.  Weston  Grlmshaw,  of  Moseley,  Antrim, 
Irelaad,  flax-spinner.  Certain  improvementa  In 
slubbing  and  roving- f^mes  for  preparing  for  aw- 
ning cotton,  flax,  and  other  fibrous  substances. 

Dated  May  2, 1853. 

1054.  John  Balmforth,  William  Balinforth,  and 
Thomas  Balmforth,  of  Clayton.  Lancaster,  iron- 
masters.   Improvements  in  steam  hammers. 

1U55.  John  smith,  of  Aston,  Warwick,  engineer. 
An  improved  flooring-cramp  and  lifting-jack. 

1057.  Henry  Constaniine  Jennings,  of  Great 
Tower-street,  London.  Improvements  in  the  ma- 
nufacture of  soap. 

1058.  John  Filmore  Kingston,  of  Carrol,  Mary- 
land, United  States,  engineer.  Improvements  m 
reaping  and  mowing-machinery. 

1059.  Edwin  Hey  wood,  of  Glnsbum,  KeJgbley. 
York.  Improvements  in  apparatus  for  actuating 
and  regulating  the  throttle  valves  of  steam  en- 
gines. 

1060.  James  Reeves,  of  Bridgwater -gardens. 
Barbican,  London,  gold  and  silver  turner.  Im- 
proved machinery  for  forging,  stamping,  crushing, 
or  otherwiiie  treating  metals,  ores,  and  other  slnu- 
lar  materials. 

1061.  George  Murton,  of  Eagley  Mills,  Bolton, 
Lancaster,  manufacturer,  and  William  Hatton 
Lang.shawe,  of  the  same  place,  manager.  Certain 
improvementB  In  stretching,  dressing,  and  finish- 
ing cotton  and  linen  yams  or  threads,  and  in  the 
machinery  or  apparatus  connected  therewith. 

10r>2.  Auguste  Edouard  Loradoux  Bellford,  of 
Holborn,  Middlesex.  Improvements  in  the  ex- 
traction and  manufacture  of  sugar  and  of  saccha- 
rine matters,    A  communication. 

1 063.  Daniel  Reading,  of  Chambers-atreet,  Mi- 
nories,  block-maker.  Improvements  In  bearings 
for  axles,  and  in  axle-boxes  and  bushes. 

1064.  Franfois  Monfrant,  of  Paris,  coal-mer- 
chant. Improvements  in  lubricating  materials. 
A  communication. 

1065.  Auguste  Rdouard  Loradoux  Bellfotd,  of 
Holborn.  Improvements  in  sawinfr-machinea  for 
slitting  or  resawing  plank  and  other  timber  by 
means  of  circular  saws.    A  communioation. 

1066.  Ambroise  Maurice  Christophe  Clande 
Faure,  of  La  Plaine,  France.  Certun  impcoro- 
ments  in  the  manufacture  of  geographic  and  other 
maps. 

1067.  Christian  Radunsky,  of  Goektpui^itreet, 
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Middlesex.  Certain  improvements  in  electro* 
▼oltide  anparatus.    A  commnnication. 

1068.  Mark  Newton,  of  Tottenham,  Middlesex, 
builder.  Certain  Improvements  in  the  ooiistruc- 
tion  of  oarriages,  and  in  the  means  of  preventinf^ 
the  OTertoming  of  the  same  when  horses  take 
fright.    A  communication. 

1089.  Joseph  Thomas  Wood,  of  Holywell-street, 
Strand,  Middlesex.  Improvements  in  the  manu- 
lisetttre  of  boxes,  such  as  have  been  hitherto  made 
of  pasteboard. 

1070.  Honore  Mane,  of  Arundel-street,  Strand, 
Middlesex.   Improvements  in  steam  engines. 

Dated  May  8,  1853. 

1071.  Thomas  Qaridge,  of  Bilston.  Stallbrd,  en- 
gineer. New  or  improved  machinery  fbr  cutting 
or  shearing  metals. 

1073.  George  Thomas  Holmes,  of  the  firm  of 
Holmes  and  Sons,  of  Norwich,  Norfolk,  engineers 
and  agricultural -implement  makers.  Improve- 
ments in  thrashing-machines  and  apparatus  con- 
nected therewith  for  shaking  the  straw,  riddling, 
winnowing,  and  dressing  the  com. 

1073.  Robert  Walter  Swinburne,  of  South  Shields, 
Ihirham,  glass  manufacturer.  Improvements  in 
the  msnnncture  of  glass. 

1874.  George  Frederic  Goble,  of  Fish-street-hill, 
X«ondon,  civil  engineer.    Improvements  in  locks. 

1075.  Richard  Quin,  of  Rodney-street,  Penton- 
ville,  Ifiddlesex.  Improvements  in  the  manuikc- 
ture  of  cases  for  jewellery,  for  optical  and  other 
instruments,  miniatures,  and  other  articles. 

1078.  Severin  Vlrgile  Bonneterre,  gentleman,  of 
Paris.  Certain  improvements  in  machinery  for 
manufacturing  serewe. 

1077.  £dward  Thomas  Bainbridge,  of  Saint 
Paul's  Churchyard,  London.  Improvements  in 
obtaining  motive  power. 

1078.  Louis  Comldes,  of  Trafalgar-square,  Cha^ 
ring-cross,  Middlesex.  Impovements  In  treating 
certain  ores  and  minerals  for  the  purpose  of  ob- 
taining products  thereflrom. 

1079.  Thomas  Chambers  and  John  Chambers,  of 
Tbomcliffe  Ironworks,  Sheffield.  Certain  improve- 
ments in  kitchen  sinks. 

1080.  Frederick  Arnold,  of  Park-road,  Barns- 
bury.  Certain  improvements  in  binding  or  cover- 
ing books. 

1081.  William  Edward  Newton,  of  Chancery- 
lane,  Middlesex,  civil  engineer.  Improvements  in 
hot-air  ftmaces  for  heating  builduigs,  some  of 
which  improvements  are  applicable  to  other  fUr- 
naces.    A  communication. 

1081.  Frederic  Llpscombe,  of  the  Strand,  Mid- 
dlesex, water-filter  manufacturer.  Improvements 
in  propelling  vessels. 

1088.  William  EdwardNewton,  of  Chancery-lane, 
Middlesex,  civil  engineer.  Improved  madiinery 
or  apparatus  for  dressing  mill- stones.  A  commu- 
nication. 

Dated  May  4,  1858. 

1084.  George  Bell,  of  Inchmlchael,  Perth,  (kr- 
mer.  A  new  machine  for  several  agrioultaral 
-purposes. 


NOTICES  OF  INTENTION  TO 

PROCEED. 

{From  the  **  London  Gazette,"  May  13/A, 

1853.) 

989.  Aadr6  Jacques  Amand  Oautier.  An  im- 
proved treatment  of  pent. 

1087.  Joseph  Hamblat  and  WUllsm  Dean.  An 
Improvement  in  the  manufacture  of  bricks. 

1089.  Joseph  Paul  Mare  Floret.    An  improved 


method  of  producing  simultaneously  gas-light  and 
lime  or  plaster. 

1080.  Thomas  Mortley.  Improvements  In  con- 
structing the  tablets,  letters,  and  figures  for  indi- 
cating the  names,  designations,  or  numbers  of 
streets,  houses,  buildings,  and  other  places. 

{From  the  *' London  Gazette^*  May  llth, 

1853.) 

1077.  Bichard  Blades.  Certain  improvements  in 
the  method  of  cleansing  sewers  and  drains,  and  in 
the  machinery  or  apparatus  connected  therewith. 

1081.  Augusts  Edouard  Loradoux  Bellford.  A 
new  system  of  stoppering  bottles  and  other  ves- 
sels.   A  communication. 

1117.  Robert  Powell.  Improvements  in  coats 
and  outer  carmento. 

1188.  John  Henry  Johnson.  Improvements  In 
machinery  or  apparatus  for  forging  iron  and  other 
metals.    A  communication. 

1 187.  Fredefick  Ayckboum.  Improvemente  in 
rendering  certain  materials  impervious  by  air  or 
water. 

1168.  Pierre  Charles  Nesmond.  Improvements 
in  machinery  applicable  to  the  manufacture  of  ice, 
and  to  reflrigerative  purposes  generally. 

1107.  Auguste  £douard  Loradoux  BeHford. 
Certain  improvements  in  machinery  fbr  grinding 
and  reducing  gold  quarta  toao  impalpable  powder, 
and  amalgamating  the  said  ground  quartz  with 
quicksilver,  the  same  being  applicable  also  to  the 
pulverising  and  washing  of  ores.  A  communica- 
tion. 

S3.  Gustavo  Paul  de  I'Huyncs.  Certain  im- 
provements in  medical  portative  electro-galvanic 
apparatus. 

84.  George  Augustus  Hnddart.  Improvements 
applicable  to  steam  generators. 

114.  Auguste  Edouard  Loradoux  Bellford.  Im- 
provements in  the  manufacture  of  batting  or  wad- 
ding.   A  communication. 

352.  Edwin  Pugh.  Improvemente  in  the  means 
of  ballasting  ships  or  vessels,  and  in  rendering 
them  buoyant  under  certain  circumstances. 

888.  Auguste  Edouard  Loradoux  Bellford.  Im- 
provements in  furnaces  and  apparatus  combined 
therewith,  for  making  wrought  iron  directly  from 
the  ore,  and  for  collecting  and  condensing  the 
oxides  or  other  substances  evaporated  in  the  pro- 
cess of  deoxidiaing  iron  or  other  ores.  A  commu- 
nication. 

455.  John  Smith.  Improvements  in  machinery 
for  raising  and  forcing  water  and  other  fluids. 

609.  Edward  Taylor  Bellhouse.  Improvements 
in  iron  structures. 

673.  Auguste  Edouard  Loradoux  BoUford.  Im- 
provemente in  power  looms.    A  communication. 

715.  Robert  Grundy  and  James  Jones.  Im- 
provements in  machinery  for  preparingf,  spinning, 
and  donblingcotton  and  other  fibrous  materials. 

820.  John  Thomas.  Improvements  in  apparatus 
for  the  manufacture  of  gas  and  coke. 

903.  William  Lay  cock.  Improvements  in  thff 
manufacture  of  metallic  and  other  casks  and  ves- 
sels. 

966.  William  U.  Johnson.  Sewing  cloth,  lea- 
ther, and  other  materials. 

987.  William  Edward  Newton.  Improvements 
in  machinery  for  bending  wood  or  other  materials. 
A  communication. 

909.  James  Davis.  Improvemente  in  the  ma- 
nufacture of  thrashing-machines. 

973.  William  Beard.  Improvements  in  needles, 
and  in  the  manufacture  of  tne  same. 

1003.  Uriah  Scott.  Improvements  in  the  man u- 
fiscture  of  tubular  rods  and  rings  for  fkimiture. 

1016.  George  Turner  and  Robert  Holloway. 
Improvements  in  the  manufacture  of  unfermented 
bread,  which  improvements  are  also  spplicable  to 
other  purposes  as  a  substitute  for  yeast. 

1080.  Edward  Bird.     An  improvement  or  Im- 
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provenieiiU  in  the  conitruction  of  eexUin  kinds  of 
vohielea. 

1056.  Thonuu  Revis.  Improved  eiiigle^aed 
drilling  or  dibbling  machinery. 

lOM.  Robert  Davfion  and  Jamet  Scott  Horrocki. 
CortaiA  iuipnnrmioiita  tn  th«  meani  of  eonTejring 
and  diatributing,  or  ■oparatiag,  gianiUarand  other 
subttancee. 

1041.  Thomas  Collins  Banfield.  Machinery  for 
cutting  or  chopping  roots,  plants,  or  other  simDar 
substuoca.    A  oommttAioaiioBt 

104S.  Thomas  Collias  Banfield.  Drying  and 
piMcrriBg  Tegetable  or  other  sacckuuine  plants. 
A  oonmuaicatioB. 

105ft.  John  FilnMca  Kingston.  ImproTemsnta 
In  reaping  and  mowing-maohinory. 

IHS,  Edwin  Hey  wood.  Improremonts  in  appa- 
ratus lot  actuating  and  reguiatteg  the  throtuo- 
▼alToe  of  steam  ongmos. 

loot.  George  Hurton  and  William  Hatton  Lang- 
Shaw.  Cercaia  improTomotita  In  stretching,  dress- 
iagi  and  finishing  cotton  and  linen  yams  or 
threads,  and  in  the  machinery  or  apparatus  con- 
nooted  therewith. 

1007.  Christian  Badunsky.  Certsta  improve- 
ments in  electro-voltaic  apparatui.  A  communi- 
cation. 

1070b  Lottb  Comides.  Improvements  In  treat- 
ing oertaia  ores  and  minerals,  for  tlie  purpose  of 
obtaining  producU  therefhmi. 

Opposition  oan  be  entered  to  the  granting 
of  a  latent  to  any  of  the  partieB  in  the 
above  Liit,  who  have  given  notice  of  their 
intention  to  proceed,  within  twenty -one 
days  from  the  date  of  the  Gaxette  in  which 
the  notiot  appears,  by  leaving  at  the  Com- 
missionars'-offioe  partioulars  in  writing  of 
the  objeetion  to  the  ap|Hioation. 


PATENTS  APPLIED  FOR  WITH  COMPLETE 
SPECIFICATIONS. 

1111.  William  Buekwell,  of  Ardmore  Lodge, 
WeUiagton-road,  St.  John's  Wood.  Improve- 
ments m  the  construction  of  buildings.    May  5. 

1 102.  Charles  Larband,  of  Rue  du  Temple,  Paris. 
A  aewsvstem  of  trigger  applied  to  play-arms,  such 
as  platols,  fhslls,  cannons,  guns.    May  0. 
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Sealed  May  12, 19$S, 
ISSlt 

787.  John  Henry  Johnson. 
7B6.  Robert  Lucas. 

Sealed  May  13,  IB5S, 
1852  : 

74S.  Constant  Jouffiroy  Dum^ry. 
750.  John  Mirand. 
77S.  Henry  Russell. 

Se^d  May  16,  1858. 
IS^S; 
7t9.  Francis  Valine. 

Sealed  Af«y  17, 18^8. 
1852: 
781.  Jemct  Hume. 


841.  Peter  Arinand  Leoomte  deFontaiae- 

moreau. 
846.  Joseph  Henry  Combres. 
848.  Charles  Finlayson. 
855.  Robert  Mortimer  Glover. 
858.  John  Tatham  and  David  Cheetham. 

869.  Adam  Ogden  and  John  Ogden. 

870.  James  Ward  Hoby  and  John  Kinni- 

burgh. 
887.  Thomas  Wood. 
942.  Peter  Walker  and  Andrew  Barclay 

Walker. 
961.  Joseph  Cliff. 
988.  Samnel  Aspinwall  Goddard« 
998.  Peter  Armand  Leeomte  de  Fontaine. 

moreau. 
1072.  Peter  Armsnd  Leoomte  de  Fontaine- 

moreau. 
nil.  WUllam  WUkinson. 

1858: 

1.  William  Wilkinson. 
60.  Richard  Walker. 
330.  William  Romaine. 
404.  Joseph  Skertchley. 
412.  William  Bridges  Adams. 
510.  William  Edward  Newton. 
568.  Godfrey  Simon  and  Thomaa  Hum- 
phreys. 
680.  Robert  Christopher  Whitty. 
643.  Thornton  John  Herapath. 

654.  Samuel  Colt 

655.  John  Oliver. 

659.  William  Blinkhom. 

660.  George  Johnson. 
666.  William  King  WetUy. 
677.  George  Ross. 

685.  Samuel  Radcliffe  and  Knight  Wil- 

liam Whitehead. 

686.  Alfred  Yinoeat  Newton. 

690.  Moses  Poole. 

691.  Jean  Marie  Dumerin. 

692.  Moses  Poole. 
698.  Isaac  Taylor. 
701.  William  Johnson. 

703.  Frederick  Futvoye. 

704.  William  Prior  Sharp. 

736.  Augustin  Chrysostome  Bernard  and 
Jacques  Marie  Pierre  Alb^ric  de 
St.  Roman. 

789.  Samuel  Fox. 

762.  James  Bowron. 

764.  Robert  Dalglish. 

The  above  Patents  all  bear  date  as  of  the 
day  on  which  Provisional  Protection  was 
granted  for    the  several  inventions  men* 

tioned  therein. 


NOnCBS  TO  CORRSSPONDEMTS. 

C.  e.  W.,  SheSield,  infnires  how  iron  may  be 
precipicattd  by  the  galvanic  battery  r  Tlie  opera- 
tion of  pteeipitating  iron  is  one  of  considerable 


NOnOES  TO  COBBSSPOKBEKTS. 


419 


MIettltif ;  and  u  it  it  only  desiiabto  in  my  few 
easM,  and  proteUy  not  Miential  in  any,  it  has  not, 
•o  fer  at  we  know,  been  done.  Ifon  doet  not 
oeetir  in  a  native,  or  abtolntely  pure  condition, 
bat  mineiallsed  with  other  tnbottncet.  The 
neareet  approach  to  native  iron  with  which  we  are 
acquainted,  it  to  be  fbnnd  in  the  aOroUtet,  or  me- 
teoric itonee;  and  even  in  thete  there  it  a  large 
proportion  of  nickel.  At,  therefore,  nature  does 
not  proeii^tnte  pure  iron  in  her  own  ohemical  ope- 
rationt,  we  msy  infer  that  tome  extvemely  artifi- 
cial combination  would  be  neeettary  for  the  pur- 
pote.  The  great  practical  object  for  which  the 
depotition  of  iron  it  utef^,  it  the  protactloa  of 
the  metal  upon  which  it  would  be  depotited  fkt>m 
the  action  of  mercury ;  and  thwe  can  bo  bnt  few 
eatet  in  which  that  difficulty  cannot  be  overcome 
by  more  obviout  meant.  In  anoth«r  part  of  thit 
Numbor  will  be  found  an  account  of  a  new  process 
for  the  deposition  of  metals  upon  iron  and  other 
metallic  substances,  for  which  a  patent  has  been 
obtained  by  Messrs.  Morris  and  Johjison.  Whe- 
ther that  patent  provides  a  method  for  the  Inverse 
pnetM  of  depositing  Iron  upon  other  metals,  we 
cannot  say,  as  the  specification  has  not  been  en- 
rolled. Our  correspondent  may  probably  be  aware 
that  the  treatment  of  iron  occurring  in  any  man- 
ner in  a  galvanic  series  is  a  matter  of  great  diffi- 
culty, requiring  great  battery  power ;  and  though 
it  may  not  be  absolutely  impracticable,  it  would 
always  be  better  to  have  recourse  to  other  methods 
for  efTecting  the  object  in  view.  At  present,  we 
are  unacquainted  with  any  arrangement  of  the 
kind. 

A  Cinuiant  Reuitf  asks  for  information  on  the 
most  improved  process  of  cleaning,  polishing,  and 
rendering  rice  fit  for  the  msrket,  and  whether  the 
process  is  protected  by  patent  t  Until  recently,  no 
icreat  improvement  had  been  eilbcted  in  this  branch 
of  manufacture.  Several  patents  had  been  taken 
out  for  cleansing  xlce,  of  which  that  of  Melvil 
Wilson,  dated  in  1826,  was  very  commonly  em- 
ployed. The  apparatus  described  in  this  patent 
c  onsisted  for  the  most  part  of  a  cylinder,  usually 
laid  with  its  axis  fa  a  slightly-inclined  position, 
having  a  great  number  of  teeth— about  80— placed 
radially  upon  its  inner  surface,  and  a  shaft,  which 
was  provided  with  similar  teeth.  The  rapid  revo- 
lution of  the  shaft  carried  the  teeth  of  the  axle 
across  the  intervals  of  those  fixed  upon  the  con- 
cave surface  of  the  cylinder,  with  the  intention  of 
par^g  the  grains,  and  of  detaching  the  husks  or 
other  impurities  which  might  attach  to  them. 
Th«  rice  was  fed  to  the  cleansing  cylinder  by  mean 
of  a  hopper  placed  above  it,  and  the  shaft  was  set 
in  rapid  motion,  while  the  cylinder  received  a 
slow  motion  in  the  contrary  direction.  By  this 
action  the  rice  was  found  to  be  cleansed,  and  in 
that  state  was  discharged  at  the  lower  end  of  the 
cylinder,  where  It  fell  into  a  shuts  which  conducted 
it  to  the  ground.  This  method,  or  others  substan- 


tially analogous  to  it,  was  long  in  nse.   Thn  mo 
nooBt  patent  on  tho  tul^oet,  aa  wo  iMHsrve,  t«     a 
of  Joseph  Martin,  of  Liverpool,  dated  Idtk  Hove 
bar,  18M,  *'  fer  lmpii>vsM«nto  in  marhhwwy  and 
appaatnt  fer  ^MMing  and  othorwite  treating 
lice,  and  certain  other  graint,  seoda,  and  fisrina- 
coout  tubttaacea."    The  apparatna  deaciibod  in 
the  •peoifleatlon  of  thlt  pntent  fot  cleansing  lice, 
and  which  it  alto  applicable  for  thelUng  paat,  fte., 
it  conttrueted  on  the  principle  of  iho  otdlnary 
grain  mill ;  the  riee  being  operated  upon  by  a  run- 
ner, temted  ttoae,  or  plate  of  metal,  revolving 
immediately  below  a  fixed  dlac  of  wood,  fkeed  with 
cork. 

B,  N,  B.,  Birmingham^  states  that  he  has  one 
or  two  inventions  which  he  It  desirous  of  exhibit^ 
ing  at  the  Dublin  Exhibition,  and  he  wants  to 
know  how  he  is  to  proceed  in  order  to  procure  for 
them  a  provisional  protection.  For  his  informa' 
tion,  and  for  the  guidance  of  other  inventors  who 
may  be  similarly  circumstanced,  we  msy  state  that 
the  practice  for  this  purpose  is  described  In  the 
3rd  and  4th  sections  of  the  Protection  of  Inven- 
tioiis  Act,  1853.  Under  the  provisions  of  those 
sections,  the  Attorney-general,  or  such  other  per- 
son or  persons  as  the  Attorney-general  may  from 
time  to  time  appoint  to  issue  certificates  under 
the  Act,  must  be  furnished  with  a  description,  in 
writing,  signed  by,  or  on  behalf  of,  the  person 
claiming  to  be  "  the  true  and  first  Inventor  within 
this  malm  "  of  the  new  invention  intended  to  be 
exhibited.  The  Attorney-general,  or  the  person 
or  persons  so  appointed,  upon  being  satisfied  that 
the  invention  is  fit  to  be  exhibited,  and  that  the 
description  in  writing  fornlshed  to  him  describes 
*' the  nature  of  the  invention,  and  in  what  man- 
ner it  is  to  be  performed,"  will  then  give  a  cenl- 
flcate  in  writing,  under  his  hand,  for  the  pro- 
visional registration  of  the  invention.  This 
certificate  is  to  bo  delivered  to  the  Regittrcr  of 
Designs,  acting  under  the  Designs  Act,  1850,  who 
upon  reoeiviDg  it,  and  being  fiirnished  with  the 
name  and  place  of  address  of  the  person  by  whom, 
or  on  whose  behalf,  the  rogittoatioa  it  detired, 
registen  the  certificate,  name,  and  place  of  address, 
*'  and  the  invention  to  which  any  certifieate  lo 
registered  relates,  shall  be  doaBMd  to  be  jprovi- 
sionally  registered,  and  the  regtotration  thoreof 
shall  continue  in  force  for  the  term  of  one  year 
from  the  time  of  the  same  being  so  registorpd." 

TAe  B«e,  /.  W.  A'eai,  Beckington,  requires  In- 
formation as  to  the  best  way  of  covering  the 
wooden  model  of  a  vessel  with  layers  of  paper,  so 
as,  upon  removing  the  model,  a  perfect  shape  can 
be  obtained,  strong  and  watoxproof.  To  antwei 
thit  inquiry,  we  cannot  do  better  than  mfee  our 
corretpondont  to  the  following  brief  neconitt  of 
the  modelling  part  of  the  papier  machi  manufac- 
ture, at  populMly  detcribed  in  Part  IV.  of  the 
*'  Curiosities  of  Industry  and  the  Applied 
Sciences."    The  principle  of  proceeding  wQl  be 
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DMurly  the  laina,  and  the  pvoeesa  here  detailed  will 
•ugfest  the  manner  in  which  the  operation  may 
be  oondneted.^"  In  the  first  place  we  lee  that 
the  paper  employed  has  a  grayish  colour,  and 
looks  lilte  thlok  blotting-paper ;  and  in  the  next  we 
tee  that  a  mould  or  form  is  employed  to  giro 
shape  to  the  tray.  Artists  or  designers  are  con- 
stantly at  work  producing  new  patterns ;  but  we 
are  here  suppodng  that  a  tolerably  simple  tray  is 
to  be  manufketured.  A  model  of  the  tray  is  pre- 
pared, giving  the  exact  form  and  shape ;  and  from 
this  model  a  mould  is  cast  in  iron,  brass,  or  cop- 
per, the  sur&ce  of  the  mould  corresponding,  of 
course,  with  the  Interior  of  the  tray  to  be  made. 
Women  and  girls,  seated  at  tables,  cut  up  the 
rough  gray  paper  into  pieces  of  the  requisite  size, 
and  these  pieces  are  handed  to  the  pasters,  who  are 
also  women— for  it  is  worthy  of  remark  that  this 
very  pretty  art  is  one  which  is  capable  of  being 
conducted  in  many  of  its  branches  by  females. 
These  pasters  have  beside  them  a  plentiful  supply 
of  paste,  made  of  flour  and  glue  dissolved  and 
boiled  in  water.  The  mould  is  greased  to  prevent 
the  pi4»er  from  adhering.  The  first  sheet  is  pasted 
on  both  sides,  and  handed  to  another  woman,  who 
lays  it  on  the  mould,  pressing  and  rubbing  and 
adjusting  it  until  it  conforms  to  the  shape. 
Another  and  another  are  similarly  applied,  and 
the  mould,  with  its  threefold  garment,  is  put  into 


a  diying-room,  heated  to  a  high  tempoBtim, 
where  it  is  brought  to  a  dried  state.  It  is  removed 
from  the  stove-room,  filed  to  give  it  a  tolerable 
smoothness  of  surftoe,  and  then  dothed  with 
three  more  layers  of  paper,  in  the  same  mode  as 
before.  Again  is  the  stove-room  employed,  again 
the  pasters  ply  their  labour;  a  third  time  the 
stove-room,  again  the  pasters;  and  so  on,  nntU 
thirty  or  forty  thicknesses  of  p^er  have  been 
applied,  more  or  lees,  of  course,  according  to  the 
substance  intended  to  be  produced.  For  some 
purposee  as  many  as  a  hundred  and  twenty  thiek- 
nesses  are  pasted  together,  involving  forty  atove 
dryings,  and  of  course  carrying  the  opentions 
over  a  considerable  number  of  days.  A  mass  of 
pasteboard,  six  inches  in  thickness,  which  is  occa- 
sionally produced  for  certain  purposes,  Is  perhi^e 
one  of  the  toughest  and  strongest  materials  we  can 
imagine.  If  a  cannon-ball,  made  of  such  paste- 
board, were  fired  against  a  ship,  would  not  the 
ball  itself  escape  fracture  t  The  mould  being 
covered  with  a  suflldent  layer,  a  knife  is  em- 
ployed to  dexterously  loosen  the  paper  at  the 
edges;  the  grossed  state  of  the  mould  allows  the 
paper  to  be  removed  from  it.  Then  are  all  imper- 
fections removed;  the  plane,  the  file,  and  the 
knife  are  applied  to  bring  all  '  ship-shape'  and 
proper." 
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BROOMAN'S  PATENT  REVOLVING  FIRE-ARMS. 

.  Fig.  1. 


Fig.  2. 
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BllbOM:AN»S  PARENT  REVOLVING  FIRE-ARMS. 
(Patent  dated  October  30,  1852.) 
This  patent,  which  is  a  communicatioii  from  Mr.  Porter)  of  New  York,  deaeribes  a  new 
arrangtment  of  revolTing  flre^&rms)  in  which  the  dise,  or  cylidd^  dontaining  the  ehiinberf 

fbr  the  chirges,  revolves  upon  an  axis  which  is  transverse  instead  of  parallel  to  the  barrel. 
The  principal  features  of  the  invention  will  be  understood  from  the  accompanying  figures. 

f*ig.  i  is  a  side  view  of  the  lock,  revolving  chamber,  and  part  of  the  breech ;  fig.  2  a 
Tiew  on  the  underside  of  the  same  i  fig.  6  a  seetional  view  of  the  lock-platfe,  showing  the 
works  of  the  lock ;  figs.  4  and  5  show  detached  parts ;  and  fig.  6  a  view  in  section  of  the 
self-loading  flask. 

That  part  of  the  gun  which  contains  the  lock  is  divided  into  two  parts,  the  first  of  which 
forms  the  chamber  containing  the  revolving  disc  which  holds  the  charges,  and  is  perma- 
nently fixed  to  the  breech,  ^he  dther  part  is  the  lock-plate.  A,  which  is  hinged  to  the 
former  part  at  a,  near  the  noii^where  the  barrel  is  attached.  The  back  end  of  the  plate, 
A,  fits  in  the  breech  by  a  flush  joint)  and  is  secured  by  a  cam-headed  bolt  and  lever  worked 
from  the  outside,  fto  as  to  allow  it  to  be  attached  and  detached  with  facility.  When  the 
lock-plate  is  thrown  open  on  its  hinge  after  firing,  as  in  fig.  S,  the  revolving  disc,  C,  may 
be  removed  from  Its  axis,  taken  out  of  the  gun,  and  another  similar  to  it  Substituted.  The 
piece,  C,  is  a  thin  cylinder,  around  the  circumference  of  which  a  number  of  holes,  b,  are 
drilled  radially  to  A  certain  depth.  These  holes  form  the  chambers  to  hold  the  lillftrges. 
On  that  side  of  the  disc,  C,  which  works  against  the  lock-plate,  A,  are  a  series  of  holes  ind 
notches,  intended  to  efie«t  the  stopping,  rotating,  and  firing.  The  touch-holes,  c.  go 
through  near  the  bottom  of  the  charge- chambers ;  and  there  is  one  to  eAen  chamber,  a  are 
the  stop-holes,  and  e  the  notches  for  receiving  the  point  of  the  rotating  levef.  l*he  inanlier 
in  which  these  are  severally  operated  upon  is  as  follows : 

First,  as  to  the  stop.  This  is  a  curved  spring,  seen  at  g,  attached  to  the  lock -plate  $  g^ 
is  a  pin,  which,  when  the  lock-plate  is  closed,  presses  into  the  holes,  d,  and  thereby  holds 
the  disc,  C,  firmly  in  its  place.  The  holes,  d,  are  so  spaced  that  the  disc  iS  llw^'s  6t4|>ped 
when  a  charge-chamber,  6,  is  exactly  in  the  line  of  the  barrel.  Before  the  aise  can  be 
turned  round,  the  spring,  g,  must  be  moved  so  as  to  lafte  the  pin,  g^,  out  of  its  hole,  d. 
This  is  accomplisiied  by  the  movement  of  a  long  lever,  B,  the  movement  of  which  also 
effects  the  rotating  of  the  disc  and  the  cocking.  In  the  edge  of  the  lever,  D,  is  a  narrow 
inclined  slot^  shown  by  the  dotted  lines,  I,  figs.  1  and  2 ;  and  by  ttlOtlttg  the  lever  towards 
g,  the  pbittt  of  the  spring  enters  the  slot,  t,  and,  riding  up  on  its  inclined  edge,  piishes  the 
spring  back,  and  with  it  the  stop-pin,  g^,  is  withdrawn  from  the  hole,  tf,  tUttl  lllo^ing  the 
disc  to  be  moved.  At  this  point  another  pin  comes  into  play,  to  cause  the  disc  ttf  rotate. 
This  pit!  is  aAxed  to  another  spring,  and  attached  to  the  outside  of  the  Icvet.  D^i  ^^  The 
pin  passes  through  a  hole  in  D,  and  projects  through,  as  shown  at  k^f  fig.  3.  Tlie  end  of 
the  pin  drops  into  one  of  the  notches,  e,  at  the  moment  of  disengaging  g^,  and  restoring 
the  lever",  D,  to  its  first  position,  draws  along  with  it  the  disc,  C ;  the  extent  of  the  arc 
described  being  equal  to  the  distance  oh  ihe  face  of  the  cylindet  from  the  centre  of  one 
charge-chamber  to  that  of  another.  The  spring,  g,  being  also  disengaged  from  the  slot«  t, 
presses  the  pin,  g>,  against  the  side  of  C,  so  that  it  drops  into  the  proper  stop-hole,  and 
arrests  the  disc,  C,  at  the  proper  place.  The  catches,  E,  are  holes  elongated  on  one  side, 
so  that  the  bottom  forms  an  inclined  plane  terminating  at  the  face  of  the  disc.  In  pushing 
the  lever,  D,  forward,  the  pin,  ^*,  is  made  to  ride  out,  and  form,  in  fact,  a  pawl  and  ratchet 
arrarigement. 

The  movement  of  ihe  lever,  D,  besides  performing  these  operations,  also  effects  the 
cocking  of  the  piece.  In  describing  this,  the  construction  of  the  lock  will  be  included. 
The  cocking  can,  however,  be  effected  independently  of  the  movement  of  the  lever,  D,  by 
lifling  the  hammer  baek  with  the  finger,  as  in  common  guns,  and  that,  too,  without  changing 
the  position  of  the  disc,  C.  This  is  an  important  feature ;  for  should  a  cap  explode  without 
igniting  the  charge,  as  many  more  caps  may  be  fixed  upon  the  charge  as  may  be  requisite, 
or  until  the  lot  in  the  primer  gives  out.  It  also  enables  the  gun  to  be  used  as  a  common' 
one,  by  loading  at  the  muzzle,  and  fixing  in  the  ordinary  way.  Thus  if  a  part  of  the  fire- 
arm become  deranged,  it  would  yet  remain  useful  as  an  arm  of  defencei  To  cock  the  gun 
at  the  time  the  diso  is  made  to  revolve,  the  lever,  D,  is  brought  forward,  as  before  described, 
and  carries  with  it  a  sliding-bar  or  tumbler,  l,  which  Is  connected  by  a  hook,  m,  to  D,  so 
that  the  lever,  D,  will  operate  but  in  one  direction  upon  L  The  motion  is  continued  imtil 
the  dog,  fi,  drops  into  the  notbh,  n^,  on  the  tumbler.  As  soon  as  this  is  done,  the  piece 
becomes  cocked,  fhe  hammer  lifted,  and  ready  for  giving  the  blow  for  firing.  The  other 
connections  for  accomplishing  this  are,  a  lever  extending  from  the  tumbler,  /,  to  the  toe  of 


ibrikbg  upon  una  exploding  it,  and 
iriflcB)  «,  Id  the  lock-pUti  IcBditiS  to 
l(  the  cap  explode,   »  small  hole  i> 
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the  hammer,  mi*  l«  ittaehed  at  one  end  at  d,  fig.  8,  and  at  the  llther  to  the  hatnmer,  it 
■een  In  dotted  linei,  fig.  2.  The  hammer,  E,  plsys  uf  od  the  p<n,  p,  fig.  2  ;  a  ■hort  ■llritip, 
q,  eonnecla  it  to  the  main  spring,  r.  as  usual.  The  (rigger  acts  upon  the  dog,  h,  at  r',  dta- 
angiging  it  from  «",  in  orJet  to  fite  in  the  common  manner.  The  percuBdon-cap*  or 
pellets  are  contained  in  a  box  outiide  the  lock-plate,  and  immediately  under  the  hammer, 
(  is  a  box  eontaining  a  spiral  Spring,  of  such  a  siic  that  room  is  left  to  Arrange  the  cap, 
1,  around  the  inteiior.     Through  both  the  top  and  bottom  of  P  there  is  a  hole,  t',  at  the 

Elaee  of  the  cap,  t,  and  benestli  that  again  another  in  the  loek-plate  leading  to  the  toilch. 
ole,  e,  in  the  disc,  being  t  continuation  of  (he  louefa.hDle.  The  piMDt,  m,  oti  the  hammer 
paase*  throagh  the  priming-box,  F,  and  taking  a  cap,  I,  uptin  it,  earriet  It  along  to  the  li*' 
of  the  loch-plate,  Immediate);  Dier  the  toacb-hole,  ttriking  ttpi 
the  fire  passing  through  the  copper  of  the  cap  Mid  orifice,  «,  in  t.. .  . 
the  touoh.hole  proper  in  the  disc,  C.  In  making  the  cap  explode, 
made  in  it*  top,  which  is  situated  over  the  orifice,  and  a  minute  portion  of  the  copper 
driTCn  in  along  with  the  Are.  The  rest  of  the  shell  aticka  (o  ibe  nipple.  As  the  hammer 
ia  withdrawn,  these  (ksgments  fall  oS,  another  cap  Is  forced  Into  lU  place  by  the  finger,  (<, 
■ad  the  operation  repeated  as  befbre. 

It  remains  now  to  describe  some  safeguards  to  the  gun.  In  fig.  5  is  a  plate  which  fits 
upon  the  Inside  of  the  lock.ptate,  so  that  the  part,  e,  fits  ktouhd  the  hale,  u',  sgainst  the 
disc,  C.  The  part  e  is  of  steel,  and  is  slightly  dished,  to  that  Its  Inner  eiicUmference  *ill 
press  upon  the  disc,  and  form  a  tight  fit  all  round.  The  object  of  thU  Is  to  enclose  Ihe 
touch-hale  at  every  fire  within  this  casing,  and  thua  prevent  Ihe  possibility  of  the  lieat 
communicating  to  the  other  touch-hales  nearest  to  it.  There  are  also  additional  sat^- 
guBids  in  this  respect  by  the  formation  of  Tents  to  permit  the  heat  to  elcape  at  the  place 
of  junction  between  the  edge  of  Ihe  disc  and  the  barrel  The  dotted  lines,  u,  fig.  I ,  are 
two  springs,  fastened  within  a  narrow  channel,  forming  angle!  inclined  forward.  The 
lower  edges  of  these  springs  preaa  upon  the  circumference  of  the  disc,  and  form  a  close 
joint,  keeping  the  face  very  clean,  and  alio  preventing  the  passage  of  fire.  The  angular 
direction  of  the  channels  forward  also  carries  the  heat  tway  ^om  the  lock  and  charge  in 
the  disc.  Besides  the  two  vents  just  described,  there  are  two  others  In  the  sides,  as  seen  at 
z.  The  loading  of  the  disc,  if  done  while  in  the  gun,  ia  efltcted  by  a  rammer  attached  to 
a  lever  hinged  at  one  end,  and  bending  ovet  the  top  of  the  disc,  so  al  to  act  ttpon  the 
ehambers  in  a  manner  common  to  many  kinds  of  fire-arms. 
Flg.e. 


Fig.  (t  is  a  view  of  the  self-loading  magazine.  This  is  exteriorly  a  cylindrical  case,  G, 
fitted  to  an  arch  which  exactly  covers  the  disc  above  the  gun,  and  !■  securely  fixed  in  its 
place.  In  the  interior  is  a  flask,  f,  having  an  opening  at  the  top  la  receive  powder ;  al 
the  lower  end  is  a  spout,  o',  hating  a  hinged  valve,  x,  at  the  moulli,  and  at  the  lop  a 
second  valve,  i',  to  cut  ofi,  and  let  in  the  powder.  The  spout  is  calculated  to  hold  one 
charge,  and  operate  in  that  respect  like  a  comman  fissk.  From  the  valve,  c,  a  lever  ex. 
tends  to  the  upper  valve,  so  thai  when  x  is  closed,  t'  opens,  and  vice  vend.  This  opening 
■nd  closing  is  effected  by  the  rotation  of  the  disc  thus, — The  spout,  ai  shown  in  the  figure, 
is  just  over  a  chamber,  and  a  charge  of  powder  has  been  let  in,  and  it  has  now  to  be 
moved  on  to  bring  anoUier  chamber  into  Ihe  requidte  position.    Aa  tbe  chamber,  b,  moves 
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on,  the  side  itrikei  against  the  top  of  the  valve,  z,  closes  it,  and  is  kept  iOi  ivhile  it  rides 
over  the  surface  of  the  disc  to  the  next  chamber.  As  x  closes,  s*  is  opened  by  the  action 
of  the  connecting-rod,  and  thus  a  charge  of  powder  falls  into  the  spout,  y*,  as  the  next 
chamber  oomes  under  s,  drops  open,  and  the  powder  is  discharged  into  it,  and  so  on. 
With  regard  to  the  balls,  j  is  a  spiral  plane  termmating  inunediately  over  the  next  chamber 
after  the  one  which  has  just  received  the  powder.  There  is  a  bar  across  the  bottom  which 
passes  through  from  the  outside  and  through  the  hole,  j^ ;.  this  bar  keeps  the  bulleta  back 
until  a  chamber  oomes  under  which  has  received  its  charge  of  powder ;  it  is  then  withdrawn, 
and  a  ball  rolls  in.  The  bullets  are  dropped  in  at  the  top  upon  the  inclined  plane,  j,  until 
the  space  is  taken  up«  At  f'^  ^  is  an  arch  which  terminates  upon  the  circumference  of  the 
disc.  The  lower  half  of  the  ball  only  enters  the  hole,  but  as  it  is  carried  along  by  the 
rotation  of  the  same,  it  is  brought  into  contact  with  the  arch,  j^\  and  thus  gradually 
pressed  in. 


INSTITUTION  OF  CIVIL    ENGINEERS. 
SUling  rf  Tuesday,  May  17. 


The  chair  was  taken  by  Joseph  Locke, 
Esq.,  M.P.,  Vice-President ;  and  the  first 
paper  read  was  *'  On  the  Caloric  Engine," 
by  Mr.  C.  Manby,  M.  InsL  C.E.  (Secre- 
tary), 

At  meetings  of  the  "  Society  d'Encourage- 
ment  pour  Tlndustrie  Nationale,"  on  the 
26th  of  January,  1852,  and  of  the  "  Acad^- 
mie  des  Sciences,"  on  the  2nd  of  February, 
of  the  same  yeiir,  Mons.  Oaly-Cazalat  en- 
tered upon  an  examination  of  the  principles 
of  Ericsson's  caloric  engine,  assuming  it  to 
be  composed  of  parts  analogous  to  a  non- 
condensing  steam  engine.  After  describing 
these  component  parts,  and  their  several 
uses  and  relative  bearings,  he  gave  the  fol- 
lowing quotation  from  Ericsson's  English 
Patent  of  December  26th,  1850 :— ''  The 
invention  consists  in  producing  motive 
power  by  the  application  of  caloric  to 
atmospheric  air,  or  other  permanent  gases 
or  fiuids  susceptible  of  considerable  expan- 
sion by  the  increase  of  temperature ;  the 
mode  of  applying  the  caloric  being  such, 
that  after  havine  caused  the  expansion  or 
dilatation  which  produces  the  motive 
power,  the  caloric  is  transferred  to  certain 
metallic  substances,  and  again  retrans- 
ferred  from  these  substances  to  the  acting 
medium,  at  certain  intervals,  or  at' each 
successive  stroke  of  the  motive  engine ;  the 
principal  supply  of  caloric  being  thereby 
rendered  independent  of  combustion  or 
consumption  of  fuel  accordingly,  whiUt  in 
the  steam  engine  the  caloric  is  constantly 
wasted  by  being  passed  into  the  condenser, 
or  by  being  carried  off  into  the  atmosphere. 
In  the  improved  engine  the  caloric  is  em- 

S joyed  over  and  over  again,  enabling  me  to 
ispense  with  the  employment  of  com- 
bustibles, excepting  for  the  purpose  of  re- 
storing the  heat  lost  by  the  expansion  of 
the  acting  medium,  and  that  lost  by  radia- 
tion also,  for  the  purpose  of  making  good 
the  small  deficiency  unavoidable  in  the 
transfer  of  the  caloric." 


These  passages  would  have  led  to  the 
idea  of  a  perpetual  motion,  but  that  the 
well-known  law  governing  the  elastic  force 
of  gases  at  various  temperatures  demon- 
strated the  erroneous  principle  on  which 
the  presumed  economy  of  the  caloric  engine 
was  based.  It  was  contended,  that  if  the 
degree  of  elastic  force  of  a  gas  was  directly 
proportioned  to  the  amount  of  caloric  com- 
bined with  it,  a  certain  mechanical  power 
must  be  exerted  to  sbstract  that  caloric 
from  the  gas;  and  no  filter  could  retain 
any  portion  without  opposing  such  a  de- 
gree  of  resistance  as  would  destroy  the 
economy. 

Arguing  upon  the  generally  -  received 
dimensions  of  Ericsson's  engine,  it  was  de- 
monstrated, in  order  to  arrive  even  at  a  less 
amount  of  economy  of  fuel  than  had  been 
claimed  for  the  machine,  it  was  requisite 
that  the  air  leaving  the  cylinder  should 
traverse  the  meshes  of  the  metallic  web 
in  the  "regenerator,"  without  cooling  by 
expansion;  or,  in  other  words,  preserving 
the  elastic  force  of  two  atmospheres,  pri- 
marily possessed  by  it,  in  the  working 
cylinder.  Bnt  this  force  being  reduced  to 
the  sum  of  the  resistances  of  the  atmo- 
sphere and  of  the  "  regenerator,'*  the 
sensible  heat  was  reduced  by  the  amount 
employed  in  expanding  the  air,  without 
being  usefully  transmitted  to  the  metallic 
web.  The  result  was,  that  the  escaping  air 
carried  off  almoat  all  its  latent  heat,  expand- 
ing into  nearly  twice  its  previous  volume  ; 
the  insignificant  portion  of  sensible  heat 
imparted  to  the  metallic  web  being  pro- 
portioned to  the  weight  and  bulk  of  the 
metal,  and  corresponding  with  the  diminu- 
tion of  the  volume  of  air.  It  was  argued 
also,  that  in  practice,  the  caloric  engine 
would  be  more  simple  and  economical  if 
the  '^regenerator"  waa  suppressed,  and  a 
greater  extent  of  heating  surface  waa  given 
to  the  air-vessels ;  as  the  surface  waa  now 
so  small  that  two-thirds  of  the  fuel  were 
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uselessly  consumed,  therefore  that  any  pre- 
sent apparent  economy  could  only  be  made 
on  one-third  of  the  fuel  efiectively  em- 
ployed. 

In  calculating  the  economy  of  fuel  by 
the  use  of  the  *'  regenerator,"  the  following 
formulae  were  employed  to  find  its  mean 
temperature  before  and  after  the  passage  of 
the  air: 

t^  ^ <P-»-T(C  +  P) 
C  +  2P 


/'  = 


TP  +  /  (C  +  P) 


C  +  2P 
In  which 

P  represents  the  ratio  of  the  weight  of 
the  copper  to  that  of  the  air  ; 

C;  tne  ratio  of  the  specific  heat  of  air  to 
that  of  copper ; 

T,  temperature  of  hot  air ; 

/,  „  cold  air ; 

^',  the  mean  temperature  of  the  rege- 
nerator, after  the  passage  of  the  hot  air ;  ^ 

iff  the  mean  temperature  of  the  rege- 
nerator, after  the  passage  of  the  cold  air. 

The  result  was,  that  24^'*  Pahr.  of  heat 
were  carried  by  the  air,  at  each  stroke,  into 
the  atmosphere. 

Quotations  were  given  from  a  letter 
addressed  by  M.  liegnault  to  Colonel 
Sabine,  Treas.  Royal  Society  Tdated  April, 
1853),  in  which  he  stated  that  he  was  about 
to  publish,  immediately,  a  series  of  elabo- 
rate  experimental  researches  on  various 
subjects  connected  with  the  effects  of  heat 
on  elastic  fluids ;  the  results  of  which  would 
solve  many  questions  long  in  dispute,  and 
by  means  of  which  engineers  might  accu- 
rately  calculate  the  effect  of  a  given  amount 
of  fuel,  in  whatever  way  it  was  applied. 
M.  Regnault  communicated  in  anticipation 
that  he  had  arrived  at  the  number  0*237, 
for  the  specific  heat  of  air  at  constant 
pressure,  and  at  0'475,  for  that  of  steam 
under  atmospheric  elasticity,  the  specific 
heat  of  water  being  taken  in  each  case  as 
unity. 

The  next  paper  read  was  ''On  the  Prin- 
ciple of  the  Caloric,  or  Hot>air  Engine,'* 
by  Mr.  J.  Leslie,  M.  Inst.  C.E. 

The  main  objects  of  the  author  were  to 
show  that  the  regenerator,  or,  as  he  con- 
tended it  should  be  called,  the  "econo- 
miser,"  was  based  on  the  correct  principle 
of  the  rapid  equalization  of  temperature  of 
two  bodies  of  unequal  temperatures,  when 
brought  into  contact,  and  that  it  was  prac- 
tically productive  of  economy  of  fuel ;  that 
the  dnte  of  the  production  of  Stirling's 
air-engine  was  antecedent  to  that  of  Erics- 
son ;  and  that  the  former  was  decidedly 
superior  to  the  latter  in  the  general  ar- 


rangement, in  the  details  of  construction, 
and  in  the  general  efficiency. 

If  it  was  admitted  that  the  wire  gauze  or 
thin  plates  did  absorb  the  heat  in  the  pas- 
sage of  the  air  in  one  direction,  and  give  it 
out  again  on  its  return,  it  was  contended  at 
some  length  that  there  must  be  economy  of 
heat,  unless  the  mechanical  power  required 
to  drive  the  air  through  and  between  the 
metallic  webs  in  the  regenerator  was  greater 
than  fhe  advantage  to  be  derived  from  the 
alternate  heating  and  cooling.  It  was  con- 
tended that  the  required  force  was  in 
reality  very  insignificant,  that  it  did  not 
increase  in  proportion  as  the  density  of  the 
air  was  augmented,  and  that  <by  the  re- 
moval of  the  regenerator  the  air-engine 
would  lose  its  power  and  its  economy; 
that  Stirling's  air-engine,  at  Dundee,  did 
act  efficiently,  for  some  years,  and  was  only 
at  last  abandoned  from  the  difficulty  of  pre- 
venting the  bottoms  of  the  air-vessels  from 
being  destroyed  by  the  direct  action  of  the 
fire. 

The  apparatus  called  "  Jeffirey's  Re- 
spirator" was  instanced  as  an  analogous 
application  of  the  alternate  heating  and 
cooling  of  air  in  its  passage  between  me- 
tallic sur&ces.  It  was  contended  that  to 
Dr.  Stirling  was  due  {Jie  merit  of  the  in- 
vention of  the  economising  process,  on 
which  the  air-engine  was  based ;  whilst  to 
his  brother,  Mr.  James  Stirling,  M.  Inst 
C.E.,  must  be  conceded  the  practical  re- 
duction of  the  bulk  of  the  engine,  by  using 
compressed  air,  the  latter  improvement 
having  been,  patented  in  1827,  and  with 
other  ameliorations  in  1840 ;  that  Stirling's 
engine  was  more  compact  than  Ericsson's, 
and  occupied  less  space,  owing  to  the  use 
of  air  compressed  to  seven  or  ten  atmo- 
spheres, which  increased  the  power  of  the 
machine  directly  in  the  ratio  of  the  density 
of  the  air ;  and  that  in  Stirling's  engine  the 
working  cylinder  being  a  separate  appa- 
ratus,  connected  only  with  the  cool  end  of 
the  air-venssels,  it  never  became  heated  to 
such  an  extent  as  to  occasion  the  difficulty 
of  lubricating,  which  had  proved  so  pre- 
judicial in  Ericsson's  and  other  engines. 

The  third  and  last  paper  read  was  "  On 
the  Conversion  of  Heat  into  Mechanical 
Eflect,"  by  Mr.  C.  W.  Siemens. 

In  the  first  section  of  the  paper  the 
abandonment  of  the  prevailing  theory,  that 
heat  was  material  (though  imponderable) 
was  insisted  upon,  and  it  was  shown  to  be 
untenable,  by  Sir  Humphrey  Davy's  ex- 
periment of  melting  two  pieces  of  ice  by 
friction  against  each  other ;  by  the  experi- 
ment of  Dulong,  proving  that  although 
heat  was  absorbed  in  the  expansion  of 
gases,  the  specific  heat  of  the  gas  was  not 
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thereby  iapi:eaf ed ;  imd  by  the  ezperipieat 
of  Joulei  of  Mancheater}  who  produced  heat 
i^  aeveral  ways  by  mechanical  effort  only. 

The  ^'dynamicjil  theory"  was  supported 
by  proofs  derived  from  Trenchi  German, 
and  English  authors  of  the  present  day.  |t 
wa«  explained  that,  accordmg  to  that  the- 
ory, heat  was  vibratory  motion  of  the  ma- 
terial particleft  of  ei^er  solid,  llauid,  or 
gaaeous  substances.  In  the  gases  this  mo- 
tion was  so  great  that  it  completely  de-» 
stroyed  cohesion  between  the  particles,  on 
which  account  they  were  better  adapted  to 
the  production  of  mechanical  effects  by 
heat  than  either  liquids  or  solids.  The 
elastic  pressure  of  a  gas  was  explained  to 
^rise  from  the  in^pact  of  the  vibrating  par. 
^icles  against  the  sides  of  the  containing 
vessel. 

If  the  side  yielded  to  the  pressure,  as 
wa^  the  case  with  a  working  piston,  then 
the  rebound  of  the  particles  would  be  less 
than  their  impact,  and  their  length  of 
vibration  would  diminish  in  proportion  to 
thf  onward  motion  or  the  mechanical  effect 
produced.  The  length  of  the  vibrations 
determined  the  temperature,  and  their  fre- 
quency the  specific  heat  of  a  body.  The 
product  of  the  two  multiplied  by  the 
weight  constituted  the  vU  phot  or  latent 
mechanical  force,  lind  might  be  nume- 
rically expressed,  if  the  specific  heat  of  the 
Buhstanee  was  accurately  known.  It  was 
argued  that  the  same  heat  must  always 
yi^df  in  its  conversion,  the  same  me- 
chanical effect,  no  matter  what  the  nature 
of  the  material  employed  might  be.  In 
illustration,  a  formula  was  given,  which 
expressed  the  horse-power  of  any  steam  or 
air-engine  by  the  temperature  lost  in  the 
working  cylinder,  which  formula  was  re- 
commended for  practical  use,  instead  of  the 
more  copiplicated  and  uncertain  method 
usually  employed  for  ascertaining  the  force 
pf  expansive-engines. 

The  tptal  power  to  be  derived  from  an 
expfinsive  steam  engine  was  illustrated  by  a 
dii^ram>  from  which  it  appeared  that  the 
fuU  theoretical  equivalent  for  the  heat  em- 
ployed might  be  obtained  theoretically, 
though  not  practically,  provided  the  steam 
was  admitted  into  the  cylinder  at  the  pres- 
^ure  of  about  18,000  lbs.  per  inch,  or  of 
equal  density  with  the  water  producing  it, 
^d  was  allowed  to  expand  to  at  least 
ISjOOO  times  its  original  bulk  below  the 
working  piston.  Its  temperature  would, 
during  this  expansion,  fall  from  1,200°  to 
to  100°  Fahr. ;  and  it  was  shown  that  each 
degree  yielded  an  equal  share  of  power. 
The  specific  heat  of  steam  was  shown  to  be 
much  greater  thai^  was  generally  supposed, 
fvnd  the  supposition  lately  advanced  by 
Eankine  and  Qlausius,  '*Uiat  steam  par- 


tially condensed  in  expanding'*  was  held  to 
be  erroneous  in  consequence,  and  was  cer- 
tainly not  corroborated  by  the  form  of 
actual  indicator  diagrams  which  were  ex- 
hibited. 

^  In  the  second  part  of  the  paper  the  prac- 
tical and  theoretical  concUtions  of  air* 
engines  were  examined  and  illustrated  by 
diagrams.  The  result  arrived  at  in  this  ex- 
amination of  the  general  case  of  an  air- 
engine,  consisting  of  an  air-pump,  a  heated 
reservoir,  and  a  working  cylinder,  into 
which  the  heated  air  was  admitted  for  such 
a  portion  of  the  stroke  as  to  obtain  the 
maximum  expansive  action,  was,  that  "  the- 
oretically it  was  not  superior,  and  prac- 
tically it  was  much  inferior,  to  an  ordinary 
condensing  steam  engine."  There  was, 
however,  this  important  difference  between 
the  two  classes  of  machines,  that  the  un- 
productive  portion  of  the  heat  required  by 
the  steam  engines  was  expended  in  the 
boiler,  effecting  increase  of  btUk  without 
displacement  of  piston ;  whilst  in  the  air- 
engine  it  presented  itself  at  the  exhausted 
port  in  its  free  (sensible)  state,  and  might 
be  usefully  employed  in  partially  heating 
the  fresh  supply  of  compressed  air  to  the 
cylinder. 

The  air-engine  by  Stirling,  of  Dnndee, 
was  investigated  at  considerable  length; 
and  it  was  shown  that,  although  its  distin- 
guishing feature,  the  respirator  or  regene- 
rator, was  both  theoretically  and  practically 
an  efficient  means  of  recovering  the  unpro- 
ductive heat  of  an  air-engine,  the  advantage 
was  lost  in  the  great  back  pressure  against 
the  working  piston,  and  in  the  air  which 
remained  in  the  displacing  cylinders. 

Ericsson's  new  engine  was  next  ex- 
amined, and  was  shown  to  be  the  primitive 
air-engine,  with  the  addition  of  Stirling's 
respirator  or  regenerator;  and  it  was 
argued  that  while,  theoretically,  it  was 
somewhat  superior,  it  must,  practically,  be 
considered  as  much  inferior  to  Stirling's 
engine,  in  consequence  of  the  heated  work- 
ing cylinder,  the  low-working  pressure 
(which  was  shown  not  to  exceed  l^lbs. 
average  pressure  upon  the  up  and  down 
stroke  of  the  working-piston),  and  the  utter 
inadequacy  of  heating  surface,  which  was 
limited  to  the  bottom  area  of  the  working, 
cylinder  and  the  passage  leading  to  tlie 
regenerator.  The  latter  defect  applied  ^so 
to  Stirling's  engine,  and  was  accounted  for 
by  apparent  misapprehension  of  the  prin- 
ciple involved. 

The  duty  to  be  obtained  by  the  different 
engines,  expressed  in  pounds  lifted  1  foot 
high,  for  the  unit  of  heat,  or  heat  required 
to  raise  the  temperature  of  1  lb.  of  water 
through  1^  Fahr.,  was  shown  thust 
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|a  conclusipn,  the  author  referred  to  his 
9VU  ^i^periments  and  p^aotical  experience 
pf  aoYeral  years,  ai^^  enumerated  the  neces- 
sary characteristics  of  a  machine,  which,  ip 
\i'\%  opiupni  woul4  constitute  t)ie  most  per- 
iVot  ^iigiue}  and  with  di£[erei^t  appUcationp 
of  the  resuirator  or  regenerator. 

Tl\^  fpllqW^i^S  P<ypcC9  w^Te  announced  to 
^e  read  at  ^he  treating  of  May  2^th  x — 
'*  I^QflcriptiQu  of  the  Newark  Dyke  fridge, 
Qreat  Noithfsru  I^ilway'^  (Discussion  oh 
t$e  ^inoiple  of  "  Warrpn's  Girders"),  by 
i^i,  J.  pubitt^  M.  Inpt  C.^. ;  and  «  On  the 
Sp^j  an4  other  properties  of  Ocean 
jSteame^s,"  l>y  Captain  4^  Hendprsoi), 
49SQQ,  l^st  C.E, 

Sitting  of  Man  2^th. 

The  cl^air  waa  lakeu  by  Jamea  Meadows 
Rendel,  Esq.,  the  President ;  and  the  pap^ 
read  vaa  -'A  Peveription  pf  the  Newark 
Pyke  fridge,  op  die  (3reat  l^orthern 
Railway,"  by  l^r.  J,  Qubitt,  M.  Inst.  C.E. 

Thif  )uri^g^>  for  carrying  \\^  Railway 
HPfqM  a  na«igah)e  branoli  qf  the  fVivar 
^^pt,  upai  ^9vuk,waa  desoribefl  aq  being 
e¥<IPtf  d  at  a  point  wk^re  the  line  and  the 
nnyigation  ^^tars^ct  each  other,  at  sp  aciita 
§0  angle,  tkat  aUbpugh  the  clear  apapp, 
nieavurpd  al  right  angles  jiiptwepn  iha  abut- 
mt^ts,  vaa  o^ly  97  feet  6  inches,  thp  actual 
apan  pf  the  girders  vaa  240  feet  Q  inohea. 
7hp  alTuaturp  oonsiated  of  two  aeparatp 
pUtforma,  one  for  each  liup  of  |<ailsi  carried 
UpPA  two  pair  a  of  Warren's  trussed  girdera, 
enph  oomposed  of  a  top-tuba  strut,  of  oaat 
irpn,  opposing  horiaontal  xpaiitanep  to 
oprnpipesaiaa,  and  a  hottam  tie,  qf  wrqught- 
iron  linki,  e««rting  tensile  fospe-  These 
vwa  Qonneeted  vertically,  by  aUeraata  dia- 
gonal struts  and  ties,  of  cast  and  wroug)it- 
iron  reapectively,  dividing  the  length  into 
*  a  aeriea  of  14  equilateral  triangles,  whose 
aidpa  Ytrp  19^  feat  6  inehes  Ipng.  Tka  Ipp- 
t^liea  raatpd  uoftn  t)^e  apices  of  equilateral 
or  A  framqa,  fixed  on  the  aliutmeiits  i  tn^i 
paoh  pair  pf  gir4er«  ^ere  oonnected  by  a 
hprizpntal  bracing  at  the  ^p  and  bottom, 
leaviiig  A  elear  width  qf  13  feet  fpr  the  paa- 
lagp  pf  the  trains. 

\^ach  tube  waa  compoaed  of  29  oaat-iron 
pippa,  of  1|.  inch  metal  and  13^  inches 
diameter  at  the  abutment  ends,  inc^eaai^g 
t«  l^  inc)&pa  diam«t«r  i^th  H  incliea  metal 
ftt  Uia  cpntre  pi  the  apan,— the  9li4>  of  the 
pipes  being  accurately  turned  an4  M^  ao 


as  to  gi?e  exact  contact  of  tl^e  surfaces, 
where  they  vere  connected  together  by 
bolta  and  nuta.  The  lower  tie  consisted  of 
wrqught-iron  links  8  feet  ^  inches  long,  of 
the  uniform  widtl^  pf  9  inches  i  but  vary- 
ing in  number  and  thickness  according  to 
the  tensile  strain  to  whic^  eaph  portion  waa 
subjected;  the  abutment  portions  having 
each  fpur  linka  of  p  inqhey  by  1  ifich,  and 
the  ceptre-piece  14  links  of  9  inches  l^ 
i  inch.    The  diagonal  tie-links  varied  front 

9  inches  by  {^  inch  to  9  inches  by  }  inch ; 
and,  in  order  to  accord  with  tll^  relative 
gtrains,  were  distribqted  in  groups  of  four, 
for  the  first  t^ree  lengt^a  froqi  the  enda, 
and  then  in  couples  for  the  npf  t  fq\ir 
lengths  qn  each  sidp  of  the  centre. 

The  cast-iron  diagonal  struts  had  a  seo- 
tion  resembling  a  Maltese  cross,  the  area 
being  in  proportion  to  the  compressive 
force  to  which  they  were  subject.  The 
bearingrpins  at  all  the  in^rspctions  ifere 
5^  inches  diameter,  carefoUy  turned  and 
^tted  intp  bored  holea,  The  link"  of  the 
lower  t^p  were  snppprte4,  in  the  middle  qf 
each  length,  by  a  pair  of  wrought- i?pn 
^ods,  H  inch  diameter,  sqapended  frqm 
each  side  of  a  joint-pin  traversing  the  top 
tube ;  and  by  meaqs  of  nnta  and  washers 
they  pquld  he  made  to  hear  a  portion  qf  the 
weight  of  the  platform  of  the  bridge.  The 
trusses  were  so  arranged  that  all  the  pom. 
pressi^e  strains  were  received  by  the  caat- 
i^qn,  and  all  the  tensile  forpp  waa  exerted 
hy  the  wrQught-irpn }  the  proportions  being 
such  that  when  the  bridge  was  loaded  with 
f,  weight  equal  tp  1  ton  per  fpot  run>  ^hieh 
cqnsiderahly  exceeded  that  of  a  train  en- 
tirely composed  of  the  heaviest  locpmotive 
engines  used  on  the  Gr^at  Northern  Rail- 
Wfy,  qp  str^  OQuld  exceed  5  tons  ppf 
sqqare  inch  qf  seption. 

The  total  weight  of  metal  in  paeh  pair  pf 
girders,  pompoaing  the  bridge,  was  244  tons 

10  cwt.,  of  whiph  138  tons  5  pwt  were  cast  iron 
and  )06  tpns  ^  ewt.  wrought  iron,  which  with 
60  tons  for  the  platform,  &o.,  made  the  total 
weight  of  each  bridge  294  tons  10  cwt.,  or 
^89  tons  for  the  whole  structure ;  and  the 
cost,  exclusive  pf  the  masonry  of  the  abut, 
ments,  an4  of  the  permanent  rails,  but  in- 
cluding the  staging  for  fixing  and  putting 
together,  and  the  expanse  of  Resting,  iraa 
U.003i. 

in  a  «prip4|  pf  a^pezimen^  tq  teat  the 

aubiii^  ftf  a  paiT  qf  Ihq  Irniipd  gir4ef«>  al 
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the  works  of  Messrs.  Fox,  Henderson,  and 
Co.,  where  they  were  constructed,  the  fol- 
lowing results  were  ohtained: — With  ^ 
weight  of  446  tons  reg^ularly  distributed, 
which  was  eq^ual  to  1  ^  ton  per  foot  run,  plus 
the  weight  of  the  platform,  rails,  &c.,  lowered 
seriatim  on  the  thirteen  compartments,  the 
ultimate  deflection  in  the  centre  was  nearly 
6j-  inches.  With  a  weight  of  316  tons,  equal 
to  1  ton  per  loot  run,  plus  the  weight  of  the 
platform^  &c.,  as  before,  the  ultimate  deflec- 
tion  at  the  centre  was  4}  inches.  When  the 
bridge  was  fixed  in  its  place,  a  train  of 
wagons  loaded  up  to  1  ton  per  foot  run,  ex- 
tending the  whole  length  of  the  platform, 
caused  a  centre  deflection  of  2|  inches.  The 
deflection  caused  by  two  heavy  goods  en- 
gines, travelling  fast,  and  slowly,  was  2|- 
inches ;  and  that  produced  by  a  train  of  five 
of  the  heaviest  locomotive  engines,  used  on 
the  Great  Northern  Railway,  was  2^  inches 
in  the  centre. 

The  proportions  of  the  several  parts  of  the 
structure  were  originally  given  by  Mr.  C. 
H.  Wild  (Assoc.  Inst.  C.E.),  and  had  been 
only  slightly  modified  by  the  author  during 
the  execution  of  the  work. 


THE  TRADES  OF  BIRMINGHAM. 

The  Britannia  metal,  iron  tubing  for  lo- 
comotives, genera]  hollow  ware,  iron  wire, 
and  brass  tap  trades  are  all  said  to  be  ex- 
tremely brisk,  and  in  some  a  great  and 
speedy  increase  is  anticipated.  For  plated 
metals  there  are  now  large  orders  in  hand 
for  America  and  Australia.  The  tool  trade, 
more  particularly  for  exportation,  is  at  the 
present  time  more  particularly  active,  and, 
as  a  matter  of  course,  denotes  the  general 
activity  of  other  industrial  trades  through- 
out the  country.  A  new  and  extensive  ma- 
nufactory of  iron  and  brass  bedsteads  has 
been  established  in  the  neighbourhood  of 
Soho,  and  such  is  the  prosperity  of  the  sad- 
dlers' ironmongery  business  in  Birming- 
ham that  a  new  manufactory  and  warehouse, 
much  larger  than  ever  before  erected  in  the 
town,  is  now  nearly  completed  and  ready 
for  occupation. 

In  some  branches  of  the  copper  trade 
business  continues  extremely  good,  but  in 
others,  owing  to  the  unsettled  state  of  the 
metal-market,  the  manufacture  is  flat  A 
reduction  of  price  had  been  expected  to 
take  place  within  the  last  fortnight,  and 
orders  had  consequently  been  suspended  in 
anticipation  of  this  decline.  On  Tuesday, 
however,  at  the  meeting  of  smelters,  there 
were  no  reductions  declared,  but  the  market 
was  evidently  weak ;  and  had  it  not  been 
for  the  favourable  reports  from  the  conti- 
nent, respecting  an  advance  in  price  in  some 


of  the  most  important  places,  and  the  non- 
arrival  of  heavy  consignments  which  woe 
expected  at  Hull,  a  material  reduction  moat 
have  taken  place.  Some  orders  have,  how- 
ever, been  executed  during  the  week  at  a 
reduction,  and  the  great  probability,  if  not 
certainty,  is,  that  a  still  further  decline  may 
be  looked, for.  A  valuable  discovery  of  cop- 
per ore  has  been  made  at  the  Royalage  Cop- 
per Mines  in  Staffordshire.  Within  the  last 
few  days,  Mr.  Mathew  Francis,  and  Mr. 
John  Ilowefloyd,  have  made  an  examination 
of  the  mines.  Their  report  is  highly  satis- 
factory;  and  will,  no  doubt,  lead  forthwith 
to  the  establishment  of  a  company  capable 
of  working  it  with  success.  The  mine  is 
situated  in  the  parish  of  Alstone-fielda,  in 
the  county  of  Staffbrd,  in  the  middle  of  tlie 
great  copper  deposits  of  the  county,  and  is 
represented  as  the  outcrop  of  a  formation 
of  copper  ores,  similar  to  those  of  the  Eeton 
Mixon  and  Burgoyne  Mines,  which  haf  e  been 
heretofore  known  as  amongst  the  most  pro- 
ductive mines  in  the  kingdom.  The  site  of 
the  mine  is  upwards  of  loO  feet  above  the 
level  of  the  sea.  A  shaft  is  being  sunk,  and 
the  water  is  being  drained  by  a  large  eCeam 
engine,  worked  by  the  New  York  Mining 
Company. 

The  tin  trade  remains  about  die  same  as  latt 
week,  but  the  consumers  buying  only  from 
day  to  day,  in  anticipation  of  a  reduction. 
Manufacturers  in  the  various  branches  are 
busy,  particularly  in  preparing  Australian 
orders.  There  is  a  large  quantity  of  gold 
at  the  refiners',  and  the  jewellers  are  work- 
ing over-time  in  manu&cturing  every  de- 
scription of  fancy  articles  usually  made 
from  the  precious  metal,  which  are  to  be 
sent  out  to  Sydney,  Melbourne,  and  the  other 
fortunate  localities  of  the  Gold  region. 
There  are  large  nuggets  being  forwarded  to 
Birmingham  every  week,  with  special  in- 
junctions that  they  shall  be  manu&ctured 
into  particular  articles;  and  in  some  in- 
stances guarantees  are  required  for  the  faith- 
ful execution  of  the  work,  so  anxious  are 
the  gold-finders  that  their  friends  shall  be 
in  possession  of  some  portion  of  their  good 
fortune. 


Society  qf  Arts. — ^We  understand  that  one 
of  the  candidates  for  the  ofliee  of  Secretary 
of  the  Society  of  Arts,  rendered  vacant  by 
the  resignation  of  Professor  Solly,  is  Mr. 
Peter  Le  Neve  Foster,  for  several  years  one 
of  the  most  active  members  of  the  Society, 
and  a  Vice-president.  We  may  also  remind 
our  readers  that  Mr.  Foster  was  one  of  the 
Treasurers  of  the  Great  Exhibition,  and  an 
Examiner  under  the  Protection  of  Inven- 
tions'  Act,  in  1861.  Mr.  Forrest,  the  As- 
sistant-secretary of  the  Society,  is  also  a 
candidate. 


BEGENT  KXPESIMBNTS  WITH  SHOT  AND  SHELLS. 


429 


THE  IRON  TRADE. 

The  iron  trade  of  South  Stafibrdahire 
may  be  deacribed  aa  a  shade  weaker  than  it 
waa  a  week  ago.     The  Birmingham  Journal 
of   Saturday  morning,   states    the  matter 
pretty  fairly  in    the    following    terms: — 
"  Some  very  gloomy  rumours  are  afloat  aa 
to  the  position  and  prospects  of  the  iron 
trade.    We  have  taken  some  pains  to  ascer. 
tain  the  exact    condition   of  things,  and 
although  there  is  some  uncertainty  about 
the  maintenance  of  the  present  prices,  there 
•eenu  to  be  no  justification  for  any  appre* 
hension  of  a  serious  decline.    The  uncer- 
tainty referred  to  is  caused  by  recent  spe- 
culations.   These  purchases  consisted  not 
in  the  purchase  of  iron  ready  made,  and 
bought  at  a  certain  price— that  waa  not  the 
sole  nature  of  the  transaction — ^but  in  con- 
tracts  for  iron  not  then  made,  and,  in  fact, 
not  made  yet  Now.  if  the  makers  who  took 
these    contracts  insist  upon  their    fulfil- 
ment and  the  delivery  of  the  iron,  then  an 
inamenae  amount  of  pig-iron  will  be  thrown 
upon  the  market,  which  must  affect  it  to  a 
conaiderable  extent.    But  if,  on  the  other 
hand,  the  makers  can  be  induced  to  abandon 
the  eontracts,  then  the  stock  of  iron  will  not 
be  larger  than  is  required  for  the  legitimate 
trade.    Some  of  the  furnaces  in  the  district 
are  ntft  at  the  present  moment  in  full  work, 
and  that  may  be  accounted  for  by  the  cir- 
cumatance   that  purchasers  are  withhold- 
ing orders  in  expectation  of  a  reduction  of 
price.    There  may  be  some  foundation  for 
this  expectation :  but  it  is  believed  that  if 
any    reduction    does   take    place    it   will 
not  at  the  very  outaide  exceed  lOs.  per 
ton.    Many,  however,  believe  that  the  pre- 
sent prices  may  be  maintained.    Speaking 
generally,  there  is  nothing  like  very  gloomy 
prospects  for  the  trade,  as  haa  been  idleged ; 
nor  IS  it  likely  that  it  will  be  affected  to  any 
extent  by  the  recent  speculations,  beyond 
what  has  already  occurred.     Mr.  George 
Hudson  suffers  rather  severely,  although  not 
to  the  extent  generally  reported.' '    It  may 
be  mentioned  that  a  number  of  the  iron- 
masters in  the  district  do  not  work  Uieir 
furnaces  on  a  Sunday ;  which  plan,  if  carried 
out  by  all,  would  lessen  the  make  of  iron 
and  cause  the  pig  trade  to  be  more  healthy, 
besides  giving  an  opportunity  to  a  great 
number  of  people  to  spend  the  Sabbath  in 
a  more  agreeable  manner. 

Olamuf  Pig'Iron  MarkeL-^OlasgoWf  May 
21. — We  have  had  a  most  inactive  week  in 
pig-iron,  and  prices  have  scarcely  deviated 
urom  the  quotations  of  this  day  se'nnight. 
Speculation  appears  dormant,  and  the  only 
transactions  ^rhich  have  taken  place  have 
been  for  shipment,  or  to  supply  the  imme- 
diate wants  of  our  local  consumers.     War- 


rants, mixed  numbers,  held  at  61s.,  buyers 
508.  6d.;  No.  1,  g.m.b.,  51s.  6d.  to  52s.; 
Glengarnock  53s.,  Gartsherrie  558.,  bars 
SL  10s.  to  9/.  less  discount 

America. — By  the  Canada^  which  arrived 
at  Liverpool  on  Sunday  with  advices  from 
New  York  to  the  10th,  and  from  Boston  to 
the  11th  inst,  we  learn  that  the  iron-market 
was  inactive.  The  United  Sutes  Mail 
steam  ship,  Paei/ie,  which  arrived  at  Liver- 
pool on  Sunday,  brings  advices  which  re- 
present as  the  state  of  the  New  York  iron- 
market  on  the  14th  inst,  that  Scotch  pig- 
iron  waa  dull,  sales  had  been  made  at  31 
dollars  to  33  dols.,  and  other  descriptions 
had  been  sold  in  moderate  quantity  at  prices 
in  favour  of  the  buyer. 


RECENT  EXPERIMENTS  WITH 

SHOT  AND  SHELLS. 

An  extensive  series  of  experiments  have 
been    instituted    in    Portsmouth   Harbour 
during  the  past  week,  with  a  view  to  ascer- 
tain the  probable  effects  of  the  general  in- 
troduction of  shells  in  warfare  afloat     The 
firing  took  place  from  the  Excellent^  upon 
the  old  hull  Turk,  74,  and  on  Saturday  his 
Royal  Highness  Prince  Albert,  arrived  in 
the  Fairy  from  Osborne  to  witness  the  prac- 
tice. The  experiments  were  highly  interest- 
ing ;  and  the  following  have  been  amonv  the 
observed  results : — Shot  being  fired  at  shells 
fixed  in  their  places  ready  for  action  on 
board  the  hulk,  the  shells  in  two  instances 
were  broken,  and  fragmenta  thrown  along 
the  decks,  the  fuzees  not  ignited,  but  the 
powder  exploded  by  sparks  from  the  friction 
of  broken  cast  iron.    With  hollow  shot,  the 
results  were  the  same;  the  shells  were  split 
as  before,  but  not  burst,  no  ignition  of  the 
fusee  having  taken  place.     Hollow  10-inch 
shot  were  split  also  in  like  manner.   In  one 
instance  the  powder  was  scattered,  but  not 
ignited,  and  several  live  shells  were  thrown 
out  of  their  boxes  uniigured.     Some  shot, 
at  a  short  range,  fired  a  pile  of  shells,  one 
of  which  split,  causing  the  explosion,  by 
friction,   of   the   bursting  powder,  which, 
drivinff  off  the  fuzee-caps  of  two  other  shells, 
fired  the  fuzees,  and  exploded  the  two.  After 
the  fuzees  had  properly  burnt  their  time, 
other  shells  were  thrown  to  the  right  and 
lefl,  but  were  uninjured.    Shells  were  also 
fired  at  the  hulk,  while  powder-cases,  wiih 
the  usual  two  cartridges,  were  placed,  as  if  in 
charge  of  the  boys ;  the  cases  were  thrown 
about,  but  the  cartridges  were  not  fired  by 
the  explosion.    These  experiments  are  to 
be  continued,  and  no  expense  is  to  be  spared 
to  ascertain  practical  results  of  this  nature. 
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TH9  UNITED  8TATBS  BXPLORIN0 
AKD  SURVEYING  EXPEDITION. 

In  a  recent  number  we  oalled  attentiQn 
to  the  overtures  of  the  American  Govern- 
ment to  that  of  this  country,  as  disclosed  |p 
tl)e  o^cial  correspondence  l^ptweep  \h^  two, 
Mi4  the  refsrence  to  the  Royal  Society,  with 
the  object  of  establishing,  in  concert  with 
us,  and  with  other  |naritime  powers,  an  ex- 
tensi^e  an^  ofg^nised  ^y^tem  of  sci^u^^c 
ocean  observation  and  lurveiring.     Since 

then,  the  subject  has  been  hrought  under 
the  notice  of  the  Government,  in  the  House 
of  Lords,  by  Lord  Wrottesley  i  -v»ich  what 
effect  most  of  our  readers  are  probably 
aware.  That  noble  lord  gave  a  comprehen- 
sive and  well-conceived  outline  of  the  nature 
of  the  observations  intended,  an{^  a  tqle^ablj 
substantial  idea  of  the  advantages  that  would 
result,  not  oqly  in  the  «h%p6  of  tangible 
profit  as  a  new  commercial  appliance,  but 
mdirectlyas  advancing  the  range  of  science 
in  a  direction  almost  altogether  untrodden. 
As  the  question  now  presents  Jtself  to  us, 
wc  must  consider  that  our  Government  are 
sufficiently  persuaded  that  the  undertaking 
is  desirable,  and  in  itself  wortby  of  Govern- 
ment support,  but  that  it  is  of  such  a  nature 
that  it  had  better  be  left  to  the  voluntary 
enterprise  of  private  individuals.  Con- 
trasted with  the  practical  rejection  of  the 
proposed  system  of  ocean  observation,  we 
feel  pleasure  in  contemplatinff  the  perse- 
vering endeavours  of  our  transatlantic 
brethren  to  carry  it  into  effect,  which  we 
trust  will  not  only  be  successful  in  then)- 
selves,  but  so  practically  demonstrative  of 
its  utility,  if  not  of  its  necessity,  as  to  bring 
about  a  national  recognitioi^  of  it  on  our 
own  part,  and  a  cordial  participation  in  the 
necessary  troi^ble  and  expenditure.  To 
present  bur  readers  with  a  sketch  of  the 
expedition  just  fitted  out  by  the  American 
Government  for  the  purpose,  we  abridge  a 
long  account  of  the  whole  subject  which  we 
find  in  the  New  York  Journal  of  Commerce : 
This  expedition  promises  to  be  one  of  the 
most  important  in  its  results  to  the  com- 
mercial and  scientific  world  which  has  taken 
5 lace  for  very  many  years  past;  and,  in- 
eed,  may  be  favourably  compared  with  any 
others  which  have  been  despatched  withm 
the  last  half  century.  It  consists  of  five 
vessels,  under  the  command  of  Commander 
Cadwallader  Ringgold,  which  have  been 
equipped,  ringed,  and  manned  with  a  view 
to  the  peculiar  service  for  which  they  are 
designed  ;  a  service  of  the  utmost  import- 
ance, not  only  to  our  country,  but  to  the 
entire  world,  as  it  is  intended  to  examine 
and  survey  a  large  portion   of  the  North 


Pacific  Ocean,  :^eeriiig)|  Stfait^  and  t^ 
Arctic  Sea,  so'  far  north  as  may  be  found 
practicable,  together  with  the  adjacent  ooaiU 
of  Am.erica  and  Asia— these  surveya  having 
for  their  object  the  promotion  of  commerce 
and  of  the  whaling  business  in  those  greatly 
fifequented,  but  slightly  known  regions. 
The  necessity  and  high  iteporUnce  of  such 
an  examination  as  is  here  oontemplated  be- 
comes the  more  apparent  from  our  recent 
acquisition  of  Cahibmia  and  the  magnitude 
of  our  whale  fishery — the  establishmeBt  of 
a  commerce  which  is  fast  inereaeing  be- 
tween the  United  States^  porta  on  llie  Baeiiic 
and  those  of  China.  It  is  evident  that  an 
interest  so  extensive  and  valuable  merits  all 
the  ai4  which  our  Government  can,  con- 
sistently with' its  other  duties,  aiibEyi  lb  it ; 
and,  therefore,  that  the  locaHtiee  and  true 
position  of  the  Aleutian  Islands,  which 
stretch  nearly  across  the  Morthem  Pacific, 
and  from  the  Southern  boundary  of  the 
Beering  or  Kamtschatka  Sea,  and  the  Ku. 
rile  Islands,  which  extend  from  Japan  to 
Kamtscha^ka,  should  be  examined  and  de- 
fined; and  also  that  the  sea  of  Okhotsk, 
the  islands  of  Japan,  with  the  adjacent  seas, 
as  well  as  the  Gulf  of  TarUry,  and  the 
approach  and  entrance  of  the  large  liver 
Amour,  should  form  a  portion  of  tke  scien. 
tific  labours  of  this  extensive  survey. 

All  this  labour,  immense  as  it  seems  to 
be  from  this  detail,  is  to  be  performed  by 
this  expedition,  and  it  is  expected  that  they 
will  be  tbus  occupied  for  k  period  of  be- 
tween four  and  five  years.  It  is  a  matter  of 
congratulation  to  those  who  feel  a  strong 
interest  in  the  progress  of  knowledge  that 
the  duties  of  this  survey  have  devolved  upon 
gentlemen  who  are  fully  qualified  to  dis- 
charge them  with  efficiency  and  te  the 
satisfaction  of  all  concerned.  These  oflii- 
cers  are  not  novices  in  scientific  sut^'ey« 
and  examinations.  Commander  Ringgold, 
now  at  the  head  of  the  expeditibU,  was 
commander  of  the  Forpoitet  tA  the  explor- 
ing expedition  under  Commander  Wincos ; 
Lieutenant  H.  Rolando  commands  the 
FincenneSf  the  fiag-ship;  Captain  Davis, 
now  comihanding  the  fhrpoiUf  was  also  an 
officer  in  the  exploring  expedition }  Lieu- 
tenant  Stuart,  the  sectetary  and  assistant- 
astronomer,  was  the  draughtsman  of  the 
exploring  expedition  ;  Captain  Rodgers, 
now  commanding  the  steamer  John  Hamtcck^ 
is  also  advantageously  known  as  a  gentle- 
man of  fine  scientific  mind  and  attainments. 
And  thus  it  will  be  found  that,  although  the 
officers  and  scientific  corps  may  be  fern  in 
number,  they  are  probably  more  efficient 
than  that  of  any  previous  expedition  of  a 
similar  character.  Notwithstanding  this 
expedition  is  provided  with  an  efficient  sci- 
entific corps,  It  is  believed,  and  we  may  say 
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iuicUtfltMil»  Aat  the  piimuy  o)>jfifl(8  pf  this 
liable  snteqitriM— ^tb^  gre^t  uvr^X  »nd  cQip- 
mesoiaJ  mteiMti  ftf  qui  oountry-^wiU  nqv^i 
be  laoEifififld  ftix  the  !«■•  impof  t»a(  «QieD- 
tile  piistuits  (  but,  wbeso  time  and  op]Mii- 
(nnity  will  allowi  tha  8«nUe|iMM(i  of  tbe  corps 
mil  pcoseouto  tbtii  s^ptarche*  ia  tb^ir  xe- 
vpoptive  brancbsa  of  sQienpe  witb  an  aaii- 
diiily  ubioh  will  a^d  muob  tQ  tbe  pr^awt 
amount  of  bnowlc^ga  in  natural  biatoxy. 
We  underatand,  and  We  b«pe  our  belinf  m»jr 
prove  correct,  that  frrangemantfl  wUl  be 
made  to  facilitate  sending  home  copies  of 
all  surveys,  together  with  other  interesting 
information,  so  that  the  community  may 
reap  the  benefit  of  this  enterprise  at  the 
earliest  possible  momeuL 

Having  shown  briefly  what  is  designed  to 
be  effected,  we  will  now  speak  of  the  means 
to  be  used  in  carrying  it  into  effect.    The 
expeditioD,  as  we  have  before  stated,  con- 
sists  of   five  vessels — ^viz.,   the    Vincennet 
sloop  of  war,  now  converted  into  a  bark ; 
the  steamer  JoJtu  Htmcock,  of  about  800 
tons,  bark-rigged ;  the  brig  Porpoise ;  the 
survey  and  supply  ship  John  P.  Kennedy,  of 
about   500   tons  burden,  and  also  bark- 
rigged  ;  and  the  schooner  Femnmore  Cooper^ 
an   elegant  model  of  a  pilot-boat,  about 
90  tons.     All  the  boats  of  the  squadron, 
especially  the  launches,  are  whale-boats, 
and  all  of  them,  as  well  as  the  vessels  them- 
selves, carry  heavy  armaments.    Each  ves- 
sel is  also  furnished  with  life-buoys,  with 
port  fires  attached,  a  number  of  India-rubber 
boat-float8,and  a  full  supply  of  life-preservers. 
Among  the  additional  means  of  carrying 
into  effect  the  objects  designed,  the  expe- 
dition is  provided  witb  the  most  improved 
astronomical,  surveying,  and  magnetic  in- 
struments, most  of  which  have  been  manu- 
fiietured  in  the  United  States,  and  with  the 
utmost  care  and  accuracy,  and  they  have 
been  veiy  highly  spoken  of  by  all  who  have 
had  the  gratification  of  seeing  them.    The 
chronometers,  about  thirty  in  number,  are  of 
the  best  quality  which  could  be  procured. 
Some  of  them  were  made  by  one  of  our  en- 
terprising manufacturers  in  the  city  of  New 
York.    Besides  the  complement  of  the  offi- 
cers  of  the  navy,  who,  under  the  direction 
of  Conunander  Ringgold,  will  have  charge 
of  the  astronomic,  hydrographic,  and  mag- 
netic departments,  an  efficient    scientific 
corps  is  attached  to  the  expedition.     All 
the  departments  of  natural  history  will  be 
attended  to.     Competent  draughtsmen  are 
also  provided ;  and   among   the   scientific 
gentlemen,  there  are  a  photographist,  che- 
mist, a  taxidermist,  an  artist,  and  a  mathe- 
in^Uoal  in^trument-makfur.    |n  trut)i,  care 
W  been  t«ken  in  the  orgaoi<4(ion  of  this 
•trFm  to  fumiM  i(  wit4  cv^ry  m^vus  of 
«liim»i<     Sa«l>  Gkffi^ex  i<  c§p^Vlc  pf  per- 


femiing  tnofe  tkaa  aa«  ••itatifla  Auty  in 
addition  to  the  cegul%v  di|tic«  of  his  posi- 
tion ;  and  wit))  all  tliis,  and  fron)  ou^  k'^^W- 
ledge  of  many  of  t^Q  gentlemen  engaged 
in  Uiis  great  enterprise,  we  cannot  see  j^pw 
it  can  possibly  fail  of  rendering  eminent 
service  to  the  cause  of  science,  and  of  bene- 
fiting in  a  higlf  degree  their  country  4(h) 
the  world,  a^  well  as  adding  yexy  W^^.  tQ 
their  own  fame  and  honour.' 

We  have  had  the  pleasure,  and  a  gre<it 
one  it  truly  was,  of  visiting  and  inspecting 
the  arrangements  of  the  principal  ship  of 
the    squadron,   the   Vtneennety  more    than 
once.     She  is  fitted  up  especially  under 
the  eye  of  Commander   Ringgold,  and  a 
more  beautiful,  comfortable,  and  splendidly 
arranged  ship  probably  was  never  before 
seen.     Her  beauty  and  splendid  arrange- 
ments do  not  consist  in  tawdry  colours  and 
gilding, — she  has  nothing  in  her  but  plain 
white  and   i^ahogany ;  but  it  consists  in 
having  "  a  place  for  everything,  and  every- 
thing in  its  place,"  and  in  the  occupation  of 
every  possible  nook  and  space  for  some 
valuable  purpose.    A  more  perfect  arrange- 
ment and  disposition  could  scarcely  have 
been  devised.    In  the  cabins  of  this  ship 
are  contained  a  most  valuable  library  of 
scientific  and  other  works,  voyages,  histo- 
ries of  previous  expeditions,  &c.,  consisting 
of  about  1,000  volumes.    The  library  is  for 
the  use  of  the  officers  alone.     In  the  mid- 
ships  is  another  library,  intended  for  the 
use  of  the  seamen ;  showing  that  every  care 
has  been  taken  to  render  this  long  voyage 
interesting,  not  only  to  those  in  conunand, 
and  to  the  scientific  gentlemen,  but  also  to 
poor  Jack. 

In  the  departure  and  success  of  such  an 
expedition  we  must  all  feel  the  utmost  soli- 
citude, and  entertain  heartfelt  desires  for 
the  full  accomplishment  of  all  the  objects 
designed  by  the  Government  in  its  organi- 
zation ;  and  that  such  will  be  the  result,  so 
far  as  the  same  may  depend  upon  the  offi- 
cers themselves,  and  tne  scientific  corps 
associated  with  them,  we  fully  believe. 

[The  expedition  sailed  from  New  York 
on  Sunday,  the  8th  instant,  for  Norfolk, 
which  is  to  be  the  rendeavous  of  the  vessels 
before  their  departure  to  the  scene  of  their 
operations.] 


The  Cakric  Engine, —  The  Humboldt, 
which  arrived  off  Cowes  from  New  York  on 
Wednesday  the  18th  inst  and  proceeded  on 
her  voyage  to  .Havre  after  having  landed 
her  mails  and  passengers,  had  on  board  a 
lO-horse  power  caloric  engine,  belonging  to 
Captain  Ericsson,  to  be  put  into  operi^tiou 
in  France,  to  secure  the  jpatent  in  that 
country  for  Uie  oalorio  principle. 


OH  THz  iuiniFi.cTina!  or  has  fboit  wood  ob  rua. 


ON  THE   MANUFACTURE  OF  GAS 

FROM  WOOD  OR  TURF. 

(Caramnntcaled  by  Mt.  latta  AfUBi,  ;unlgi,  of 

Xke  umexed  figure  ii  >  lide-TJew  of  & 
reMrt-bed  for  three  retorti,  witb  iu  sppnT' 
lenancei,  fbr  miking  iUuminsCing  gu  from 
wood  or  turf;  which  I  eoniider  to  be 
worth;  of  notice,  ii  it  maji  ha  of  great 
•erviee  in  oonntrie*  wher«  wood  or  tnrf  ii 


cheip,  and  lime  and  ooali  difflonlt  to  be 
got.  Ilhu  tiie  greU  adraotJige,  moretmr, 
of  not  requiring  puriiicatioD.  Aeeording 
to  mm}  eiperimsnta  wbicli  I  have  made  in 
Uoaaoir,  I  And  that  the  gaa  horn  wood  ia  ■ 
great  deal  cheaper  than  that  from  ooali; 
that  it  i<  Dot  HO  injuiioua  to  health;  that 
the  retorts  maf  be  worked  much  longer  j 
and  that  liz  timei  the  quantity  of  gaa  can 
be  made  in  the  lame  time,  with  the  aaou 
nnnber  of  retorta.  The  following  u  the 
explantioD  of  the  figure : 


A  A  ia  a  retort-bed,  with  three  ntorta,  I 
«,  0,11,  inio  which  the  wood  ia  placed  to  be 
oending  and  dip- 


hydranllo  main,  c.  (f  is  a  pipe,  throiuh 
which  the  gaa  ia  made  to  pass  into  the  b^, 
t,  which  ia  fixed  io  the  bed,  and  heated  to  a 
daik-red  heat    The  gaa  ptaaea  ftom  tMa 
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ballinto  tbe  naphtha-cistern, ;, in  the  base- 
ment of  the  works,  through  the  pipe,  /, 
which  conveys  the  liquid  passing  over  with 
the  gas  into  the  cup,  «.  The  cup,  n, 
stands  in  the  box,  m,  which  acta  as  cotleot- 
inff-box  for  all  refuse.  A  is  an  inverted 
beU  in  the  cistern,  gt  intended  to  spread 
the  gas ;  so  that  it  may  be  well  washed 
with  the  naphtha,  or  with  coal-tar  and  6  per 
cent,  of  turpentine,  i  is  a  cock,  to  try  the 
height  of  the  naphtha  in  the  cistern,^ ;  and 
j  is  a  funnel,  by  which  the  naphtha  enters 
that  veasel.  I  is  the  outlet-pipe,  which 
conveys  the  gas  to  the  condensers,  where  it 
may  be  stored  for  use  without  requiring 
purification. 


APPLICATION  OF  THE  ELECTRIC 
TELEGRAPH  TO  THE  DETERMI- 
NATION OF  THE  LONGITUDE. 

Within  the  last  fortnight,  an  extensive 
series  of  experiments  have  been  instituted 
with  the  electric  telegraph,  in  order  to  de- 
termine the  longitude  of  Cambridge  Ob- 
servatory from  that  of  Greenwich.  It  will 
be  seen  from  the  account  of  these  experi- 
ments which  we  now  give,  and  which  was 
communicated  by  Professor  Challis,  of  the 
Cambridge  Observatory,  in  a  letter  to  the 
editor  of  the  Times,  that  they  ha?e  been 

conducted  on  a  very  comprehensive  scale  ; 
chronometers,  astronomical  clocks,  and 
transit  instruments  having  been  employed, 
and  every  precaution  taken  to  eliminate  the 
"personal"  and  other  errors  from  the 
several  observations.  The  result  is  one  of 
considerable  importance,  as  establishing  the 
efficiency  of  the  method  of  telegraphic  sig- 
nals in  the  determination  of  differences  of 
longitude,  which  will  lead,  no  doubt,  to  the 
immediate  revision  and  critical  correction 
of  tables  of  longitude,  and  to  other  obvious 
objects  of  interest  and  utility  in  science 
and  in  engineering. 

The  letter  is  dated  from  Cambridge  Ob- 
servatory.  May  19,  and  states  that  this  is 
the  first  instance  of  the  application  of  the 
electric  telegraph  being  applied  to  such  a 
purpose  in  England,  and  uie  professor  be- 
lieves he  may  add,  in  Europe.  The  method 
was  first  put  in  practice  by  our  enterprising 
scientific  brethren  of  the  United  States  of 
America;  and  there  can  be  little  doubt 
that,  from  its  practicability  and  accuracy,  it 
will  be  extensively  used  for  geogpraphically 
connecting  astronomical  observatories, 

Mr.  Challis  describes  the  operations  in 
these  terms : 

The  plan  of  making  the  experiment  was 


arranged  by  the  Astronomer  Royal,  and  in 
principle  is  very  simple.  Two  needles,  one 
at  the  Greenwich  Observatory  and  the  other 
at  Cambridge,  were  made  to  start  by  com- 
pleting the  galvanic  circuit  at  either  sta- 
tion. This  was  the  signal.  The  instants 
of  starting,  which  practically  are  identical, 
were  noted  at  the  two  stations.  The  noted 
times,  reduced  exactly  to  Greenwich  Ob- 
servatory time  and  Cambridge  Observatory 
time,  give  by  comparison  the  longitude  of 
the  latter  Observatory  from  Greenwich. 
The  Astronomer  Royal  is  provided  with 
means  on  the  spot  of  transmitting  such 
signals  alonff  any  line  of  railway  that  is 
telegraphically  connected  with  Lothbury, 
and  his  signal-needle  is  very  conveniently 
attached  to  the  case  of  the  transit-clock. 
Not  having  the  same  means  at  command,  I 
was  obliged  to  transfer  the  Cambridge  Ob- 
servatory time,  by  chronometers,  to  the 
Telegraph-office  of  the  railway  station  at 
Cambridge,  and  to  note  the  sigpial  times  by 
a  chronometer.  Some  little  inconvenienoe 
was  felt  from  the  noise  inseparable  from  a 
railway  station. 

The  Electric  Telefi;raph  Company  most 
promptly  and  libers&y  permitted  me  to 
avail  myself  of  their  telegraphic  communi- 
cation with  Cambridge.  Mr.  Edwin  Clark, 
chief  engineer,  kincQy  placed  a  wire  ex- 
clusively at  our  disposal,  and  Mr.  Sach, 
engineer  of  the  Eastern  Counties  telegraph, 
made  the  requisite   arrangements  of  the 

Slvanic  apparatus,  and  was  present  during 
e  whole  of  the  observations,  making  the 
connections  proper  for  giving  or  receiving 
signals. 

On  May  17,  from  eleven  to  twelve  p.m., 
151  signals  were  transmitted  in  29  batches, 
intervals  between  the  batches  being  allowed 
for  the  observers  to  take  rest,  and  for  giving 
warning  of  the  number  of  signals  that  were 
cominff.  The  signals  were  sent  alternately 
from  the  two  stations  during  intervals  of  a 
quarter  of  an  hour.  On  May  18,  from 
eleven  to  twelve  p.if.,  189  signals  were 
similarly  sent  in  22  batches,  the  Cambridse 
and  Greenwich  observers  having  in  the 
meantime  changed  places.  This  was  done 
to  eliminate  in  the  final  result  the  effect  of 
any  constant  error  or  personal  equation,  aa 
it  is  termed,  between  the  noted  times  of  the 
two  observers.  It  was  also  arranged  that, 
if  the  state  of  the  sky  permitted,  the  same 
stars  should  be  observea  for  clock  errors  by 
both  observers  on  the  two  days,  for  the  pur- 
pose  of  eliminating  personal  equation  from 
the  dock  errors.  The  nights  of  May  17 
and  18  allowed  of  this  being  done.  Each 
station  had  a  signal-giver,  in  a  separate 
part  of  the  room  from  that  occupied  by  the 
si^al-observer.  The  signal-giver  at  Green- 
wich had  the  means  of  observing  the  pas- 
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Mg0  of  a  t^r  aoKOBs  th«  field  of  the  t^miiit. 
telescope,  and  giving  lignals  at  the  eam^ 
time,  and  in  several  instancea  his  eigualf 
were  made  at  the  inBtants  of  transit  of  a 
star  across  the  wires  of  the  telescope,  sq 
thai  a  transit  observation  taken  at  Green- 
irieh  was  actually  recorded  at  Cambridge. 

Too  little  time  has  elapsed  since  the  ob- 
servations  were  made  to  allow  of  stating  the 
numerical  result  I  consider,  however,  the 
experiment  to  have  sufficiently  proved  the 
practicability  and  efficiency  of  the  method 
of  telegraphiq  signals  for  the  determination 
of  terrestrial  longitudes. 

MlPTEOROLOOICAL     ObSE|IVATTOX9. — At 

t^e  Royal  Observatory,  Green wicl\,  the 
pfi^an  height  of  the  baroiheter  in  the  week 
w^9  29'7o0  in.  The  reading  of  the  barome- 
ter decreased  from  29*73  in.  at  the  beginning 
of  th^  week  to  29*55  in.  by  9b.  p.m.  on  t^'e 
l^th  ;  inpreased  to  29*85  in.  by  91).  a.m.  pp 
the  19th  ;  remained  at  this  reading  till  9h. 
p.m.  pn  the  19th  ;'  increased  to  29*94  in.  by 
9h.  p.m.  on  the  20th;  and  decreased  lo 
29-91  in.  by  the  end  ^  the  week.  The 
mean  temperature  of  the  w^ek  was  55*2°, 
^hich  is  2°  above  the  average  temperature 
qf  tlie  samq  week  in  3Q  year^.  The  mean 
daily  temperature  rose  from  50*4°  on  Sun- 
day, wl^qn  it  was  below  the  average^  to 
l>9'o*  on  Thursday,  which  is  6"1**  above  it  ; 
it  again  declined  on  the  I^st  two  days  tq  53^. 
The  highest  temperature,  which  was  72°, 
occurred)  on  Wednesday  and  Thursday  ;  the 
lowest  occurred  on  Saturday,  and  was  38*5°, 
showing  a  range  of  33°  in  the  week.  The 
wind  blew  for  the  most  part  from  the  north- 
east. The  greatest  dimrence  between  tl^e 
dew-point  temperature  and  air-temperature 
was  17*3^  on  Saturday  ;  the  least  occurred  o^i 
Monday,  and  wa^  1*8°;  the  mean  of  the 
infeek  was  9*7°. 


THE  GOVERNMENT  STEAM- 
VOUKS  AT  KEYHAM  HARBOUR. 

These  extensive  and  importai^t  works 
axe  fast  approaching  completion,  and  a 
oonsiderable'step  in  advance  has  been  made 
this  week  by  floating  four  of  the  new  cais- 
sons  into  their  places.  Keyham  lies  on  the 
margin  of  Hamoaae,  to  the  north  of  the 
gunwharfi  which  almost  adjoins  the  dock- 
yard at  Devonport.  The  area  of  the  works 
is  similar  to  that  of  the  dockyard — about 
seventy-five  acres.  The  western  side  faces 
Hamoaae ;  on  the  north  is  Keyham  Lake, 
and  on  the  south  Moon's  Cove.  It  is  thus 
surrounded  on  three  sides  by  water.  The 
east  is  bounded  by  a  high  wall,  which  forms 
one  side  of  the  road  leading  from  Devon- 
port  to  Bull  Point,  the  new  Government 
magaxin^  for  gunpowder.    The  main  en- 


traaoe  for  ships  it  t«  the  s^thvard,  wImm 
the  depth  is  20  feet  at  low  water  average 
spring  tides.  The  entrance  is  splayed  off 
OB  both  sides  to  avoid  damage  by  collision 
from  the  strength  of  the  tides,  which  ma 
oooasionally  with  great  force  up  and  down 
Hamoaze.  The  foundation  of  the  entranee- 
look  was  laid  in  184^,  by  Lord  Auckland  ; 
it  is  86  feet  deep  at  high-water  spring 
tides.  This  lock  leads  into  the  south  basin, 
which  povers  seven  acres, — ^being  630  feet 
long  by  560  feet  broad.  In  connection 
with  it,  miming  to  the  eastward,  are  three 
large  docks,  two  of  which  are  310  feet,  and 
one  880  feet  long.  The  basin,  docks, 
wharf,  and  other  parts  are  formed  of  fine 
wrought  granite,  fsgm  the  quarries  of 
Messrs.  Freeman,  and  with  the  other  works 
1^  skilfully  fpsecuto4  ^  tfi.fW%,  Baker 
and  Son,  (he  eminoAt  contractors. 

Two  powerful  pranes,  by  Carmlchael,  of 
Dundee,  stand  40  feet  vertical  from  the 
poping  of  the  south  basin  i  they  oan  phimb 
35  feet,  and  their  power  |ias  been  tested  to 
the  extent  of  40  tons.  The  Lords  of  the 
Admiralty  propose  to  place  a  disabled 
steam-ship  under  one  of  these  cranes,  for 
\^9  removal  of  th^  sta^ni  maphinery  and  all 
unnecessary  lumber^  and  th^n  pass  her  into 
the  charge  of  the  master  shipwright,  who 
will  put  her  into  dock  and  repair  her  hull. 
She  will  then  be  sent  through  the  south 
|)asin  into  the  Qort|^  basin,  irhioh  \^  in- 
tended to  be  700  feet  long  by  450  feet 
hroad ;  but  only  two-thirds  of  it  are  yet 
finished.  Here  she  will  fall  into  the  hands 
of  the  chief  engineer,  who  will  complete 
her  machinery  and  boilers  on  the  east  '^ide, 
and  pass  her  to  the  north,  where  the  car- 
penters, riggers,  and  painters  will  do  their 
work.  She  will  then  be  coaled,  and  will 
depart  by  a  western  communication  from 
Hamoaae.  The  north  basin  is  provided 
with  a  gigantic  crane  by  Fairbairn,  of 
Manchester,  which  is  to  be  tested  to  the 
extent  of  60  tons. 

Messrs.  H.  and  M.  D.  6risse],  of  the 
Regent's  Canal  works,  have  supplied  the 
Government  with  five  caissons  mr  closing 
the  entrances  to  t^e  docks,  &c.  These 
machines,  which  seem  well  adapted  for  the 
purpose,  are  constructed  in 'a  peculiisr 
manner,  invented  by  Mr.  Scamp,  assistani- 
director  of  works  at  Somerset-house.  Thf  y 
are  shaped  something  like  a  vessel,  with 
two  bows  or  stems  ;  but  the  stems  and  ke:  t, 
which  are  of  wood,  are  perfectly  straight, 
the  keel  horizontal,  the  stems  inclioing^  u 
little  from  the  perpendicular.  They  fit  in;« 
a  groove  of  granite  larger  than  the  timber, 
the  exclusion  or  retention  of  the  water 
being  obtained  by  the  force  with  which  the 
wood  is  set  against  the  amooA  apd  equal 
surface  of  the  groove.    The  caissons  are 


jotoe'b  scqdesntifz^  xyuiiOcnnas,  sto. 
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lOftde  of  iron-pUte,  half  an  inch  to  threo- 
eighths  thick;  besides  the  upper  deck, 
they  have  two  water-tight  decks,  which 
divide  the  machine  into  three  compart- 
ments;  these  divisions  form  the  peculiar 
oharaoteristic  of  the  new  caissons.  The 
lower  compartment  is  for  the  reception  only 
of  hrick-ballast,  sufficient  of  which  is 
placed  in  it  to  sink  a  caisson,  say  to  a 
depth  of  17  feet,  when  it  would  float  at 
discretion.  The  middle  compartment,  7  feet 
high,  is  Airnished  with  an  inner  and  an 
outer  sluice,  which,  when  open,  .do  not 
aflbct  the  floatation.  The  upper  oompart* 
raent  is  fitted  with  several  tanks,  and  when 
Ihese  are  filled  with  water  from  above,  the 
caisson  is  sent  down  rapidly  into  its  place. 
When  the  water  in  the  dock  is  higher  than 
that  in  the  basin,  the  slulee  on  the  doek 
aide  is  opened,  and  the  other  closed,  and 
vice  vertd.  By  this  arrangement  accidents 
through  unexpected  buoyancy,  which  have 
occurred  with  some<  caissons,  are  avoided. 
One  man  can  in  a  very  short  time  float  a 
caisson  of  the  new  construction  {  by  turn- 
ing a  wheel  a  mitre-valve  is  lifted,  all  the 
water  runs  out  of  the  tanks,  and  the  pon- 
derous machine  can  be  easily  removed  in 
any  direction. 

The  buildings  at  Keyham  are  progress- 
ing. The  entrance  is  near  the  south-east 
comer,  where  a  station  for  50  policemen 
and  a  guardhouse  for  the  military  are  in  an 
advanced  condition.  At  the  head  of  the 
docks  is  a  large  fire-proof  smithery,  with 
lofty  granite  chimney  -  shafts  at  each 
comer;  this  building,  with  the  fitting- 
shop!  and  sheds  ftirther  on,  is  complete. 
The  principal  erection,  the  foundation  and 
plinth  of  which  is  only  laid,  will  be  the 
quadrangle  to  the  east  of  the  north  basin ; 
the  quaorangle  will  contain  stores  for  the 
engineer,  and  for  the  copper,  brass,  and 
whitesmiths,  and  two  boiler-houses;  the 
centre  will  be  occupied  by  the  foundry.  It 
is  designed  to  form  a  boat-basin  and  boat- 
house  at  the  extreme  north,  near  Keyham 
Lake.  On  the  highest  ground,  near  the 
eastern  road,  there  is  a  large  salt-water 
reservoir  for  feeding  the  caissons,  &c. ;  and 
near  it  will  be  constructed  a  reservoir  for 
fresh  water.  The  drainage  of  the  works  is 
ingeniously  arranged  so  that  water  can  be 
thrown  from  one  dock  or  basin  into  an- 
other, however  distant  The  engineer- in- 
chief  is  Colonel  Williams,  of  the  Royal 
Engineers,  and  the  engineer  in  charee  of 
the  works  is  Mr.  R.  Townsend,  civil  en- 
gineer. The  buildings  are  from  designs  by 
Mr.  Scamp  and  the  department  of  the 
Director  of  Works. 

About  one  million  sterling  has  been  ex- 
pended on  Keyham,  and  it  will  require 
some  800,0004  to  complete  the  esUbliah- 


ment.  Large  as  is  this  expenditure,  the 
cost  is  said  to  be  less  in  proportion  than 
that  of  other  similar  establishments.  The 
docks  at  Keyham  cost  each  about  45,000/., 
while  on  one  at  Sheerness,  not  so  large, 
l25tOQOk  was  spent,  owing  partly  to  t^e 
difficult  foundation.  The  west  dock  at 
Woolwich,  which  is  only  300  feet  long,  cost 
90,000/L  The  new  caissons  at  Keyham  cost, 
on  an  average,  4,500/.  each. 


/oyce'f  Scien^fic  Diahguet,  VfUh  the  Corree- 
thru  and  Improvements  <f  the  late  Dr. 
OHnthut  Gregory:  a  New  and  Enlarged 
EdUwnt  contttinmg  the  Recent  Additions  to 
Science,  By  Charles  Y.  Walker. 
Longman  and  Co. 

Thb  high  reputation  which  ''Joyce's 
Scientific  Dialogues"  have  acquired  during 
a  long  course  of  years,  as  an  elementary 
work  for  the  young,  and  the  eminent  ser- 
vice which  they  have  rendered  to  the  culti- 
vation of  natural  philosophy  in  this  country, 
entitle  them  to  the  editoriid  revision  of  the 
distinguished  men  whose  names  appear  in 
the  title-page.  Since  the  last  edition  made 
its  appearance,  the  domains  of  science  have 
been  widely  extended,  and  new  facts  have 
accumulated  on  our  hands  in  such  numbers 
and  in  such  rapid  succession,  that  as  yet 
there  has  hardly  been  leisure  to  marshal 
them  in  the  plaeea  which  they  should 
occupy  in  the  annals  of  knowledge.  Even 
confining  our  attention  to  the  more  popular 
or  more  striking  of  these,  their  number 
and  magnitude  present  a  vastly  extended 
field  for  the  industry  of  the  literary  pioneer 
of  science.  The  small  but  precious  vo- 
lume now  introduced  to  the  world  affi)rd8 
abundant  testimony  to  this  circumstance; 
as  its  original  pages  disclose  how  much  it 
has  been  necessary  to  add  to  previous  edi- 
tions, to  represent  fairly,  even  upon  the 
unassuming  scale  of  teaching  which  it  pro- 
oeeds  upon,  the  state  of  each  of  the  physical 
sciences  in  our  own  time.  There  being 
but  few  readers  in  science  who  are  not 
acquainted  with  these  Dialogues,  as  they 
stand  in  the  older  editions,  and  who  have 
not  admired  their  general  elegance  and 
simplicity,  and  the  success  with  which 
every  principle  is  explained  and  illus- 
trated, onr  present  notice  need  only  refer 
to  the  additional  matter  which  we  now 
meet  with.  Mr.  Walker  has  been  most 
happy  in  conveying  recent  discoveries  in 
the  sciences  in  the  same  clear  and  success- 
ful language  which  obtained  for  the  original 
work  so  extensive  a  popularity.  In  revising 
the  other  portion  of  it,  also,  his  high  appre- 
ciation of  tiie  merit*  of  the  Dialogues,  in 
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point  of  style  and  perspicuity,  has  induced 
aim  to  be  careful  not  to  touch  with  a  rude 
hand  up9a  their  general  tenor,  which  has 
proved,  by  teng  and  ample  experience,  to 
be  attended  with  such  excellent  effect  in 
the  education  of  youth.  Among  the  new 
sul>jccts  of  which  the  lapse  of  time  has  ne- 
cessitated the  introduction,  are  the  new 
planet  Neptune  and  the  nineteen  asteroids, 
the  diving-boat,  the  locomotive  engine, 
binocular  vision,  the  stereoscope  and  the 
pseudoscopc,  magneto- crystalline  action, 
and  the  brilliant  discoveries  of  Faraday  in 
electro-magnetism  and  its  associated  sci- 
ences. These  and  some  other  matters  form 
the  subject  of  long  and  extremely-interest- 
ing conversations,  in  which  ample  justice  is 
^ne  to  each.  For  the  rest  we  may  observe, 
that  some  of  the  more  important  conversa- 
tions  have  been  amplified,  the  tables  revised 
and  enlarged,  and  new  ones  introduced. 
Altogether,  the  book  is  worth  its  weight  in 
gold  in  the  formation  of  the  youthful  mind  ; 
and  certainly  there  is  none  we  are  ac- 
quainted with  better  calculated  to  develope 
its  energies  with  vigour  and  effect  As  a 
specunen  of  the  new  conversations,  we  pro- 
pose to  give  our  readers  the  following  para- 
graph, describing  an  elegant  application  of 
the  reflecting  stereoscope,  in  conjunction 
with  photography : 

"  The  reflecting  stereoscope,  on  account 
of  its  properties,  and  the  extent  of  its  capa- 
bilities,  is  becoming  an  instrument  ex- 
tremely useful  to  the  architect  and  the  engi- 
neer. Instead  of  the  expense  and  the  care  of 
making  drawings  illustrative  of  the  progress 
of  the  works,  it  is  now  merely  necessary 
to  take  sun-pictures  in  the  camera,  under 
the  necessary  angles,  and  place  them  in  the 
stereoscope,  when  the  reality  of  the  building 
in  its  then  state  is  presented  to  the  eye. 
This  plan  is  being  adopted  by  Mr.  Yignoles, 
the  celebrated  engineer,  in  respect  to  the 
wrought-iron  bar  chain  suspension  bridge, 
in  course  of  construction  at  Kiofl'over  the 
river  Dnieper,  by  command  of  the  Emperor 
o I  Russia.  You  remember  seeing  the  model 
cf  this  bridge  in  the  central  avenue  of  the 
Great  Kxhibition :  it  is  engraved  at  p.  314,  of 
the  1  lluslrative  Catalogue.  The  Emperor  of 
Russia  is  provided  with  a  reflectiu<r  stereo- 
scope: the  engineer  is  provided  with  two 
first-class  cameras,  and  an  experienced  ma- 
nipulator. Week  by  week  he  takes  sun- 
pictures  of  the  state  of  the  works,  and  Fends 
them,  in  a  proper  state,  with  a  brief  descrip- 
tion, to  the  Emperor.  His  Imperial  Ma- 
jesty places  them  in  the  camera,  and  with 
Ills  own  eyes  sees  the  actual  stnte  of  thin*rs, 
and  has  before  him  an  irresistible  reply  to 
all  that  his  courtiers  iii«y  insinuate  against 
the  English  engineer." 
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An  Elementary  Treatue  on  the  Lunar  Theortf^ 
tvilfi  a  brief  Sketch  rf  (ke  History  rf  the 
Problem  up  to  tiie  Time  rf  Newion.  By 
Hugh  Godpray,  B.A.,  of  St  John's  Col- 
lege, Cambridge.  Cambridge:  Macmillan 
and  Co.     London :  George  Bell,  &c. 

A  work  of  this  kind  has  long  been 
wanted.  The  lunar  theory,  as  our  mathe- 
matical readers  arc  \\ell  aware,  is  a  subject 
which  requires  a  considerable  amount  of 
knowledge  of  transcendental  mathematies  in 
order  to  enter  upon  it.  But  no  student 
who  has  once  commenced  mathematics  is 
likely  to  leave  oiT  without  attempting  at 
least  to  understand  this — ^the  most  im- 
portant and  interesting  of  all  its  applica- 
tions to  physical  science.  The  treatises  on 
the  subject,  In  our  own  and  the  French 
language,  are  tolerably  numerous ;  but 
most  of  them  treat  the  '*  lunar  "  theory  as  a 
branch  of  a  more  general  subject;  aud 
there  are  but  two  or  three,  we  belieTe,  which 
have  treated  it  separately.  Not  one  of 
these,  however,  has  placed  the  subject  in  so 
simple   and   satisfactory  a  light  as   it   is 

capable  of.  The  beginner  in  this,  as  in  so 
many  other  things,  finds  difficulties  at 
almost  every  step,  many  of  which  have  been 
left  in  his  way  by  unskilful  writers.  Mr. 
Godfray — whose  name  is  already  known  to 
some  of  our  readers  as  a  contribulbr  to 
former  volumes  of  the  Magazine — has  pro- 
duced just  such  a  book  as  the  student 
wanted;  clearing  away  several  of  the  ob- 
stacles which  former  writers  had  left  un- 
touched, and  presenting  the  whole  subject 
in  a  better  point  of  View.  We  have,  there- 
fore,  much  pleasure  in  recommending  it  to 
all  who  take  any  interest  in  the  subject,  «s 
the  best  elementary  treatise  on  it  which  has 
yet  appeared. 


SPECIFICATIONS  OF  ENGLISH  PA- 
TENTS ENROLLED  DURING  THE 
WEElC  ENDING  MAY  26,  1853. 

William  Petbie,  of  Woolwich,  Kent, 
civil  engineer.  J''or  improvement*  m  o6/a«*- 
ing  and  applying  electric  ewrrenU,  and  m 
the  apparatus  employed  thetein ;  part  or  part* 
of  which  improvements  ore  appUcmbfe  to  the 
reining  of  eertaiu  metals,  and  to  the  prodae^ 
fioH  of  melaWc  solutions,  and  rf  certain  aeids^ 
Patent  dated  November  13,  1852. 

A  further  notice  of  Mr.  Petrie's  improve- 
ments will  appear  in  our  next  Number. 


PB0VI8I0NAX.  PROTECTIONS. 


437 


PROVISIONAL  PROTECTIONS. 
DaUd  March  14,  1853. 

6S5.  John  O'Le&rj,  of  Liverpool,  Laneatter, 
mechanic.  ImprovemeuU  in  chests  for  the  use  of 
emigrants,  whereby  they  are  also  made  applicable 
to  other  purposes. 

637.  John  Henry  Johnson,  of  Lir.coln's-inn- 
fields,  Middlesex,  gentleman.  Iknprovements  in 
the  Application  of  porcelain  and  similar  materials 
to  ornamenting  purposes.    A  communication . 

Dated  JpnlU,  1853. 

906.  John  Wallace  Duncan,  of  Grove-end-road, 
St.  John's  Wood,  Middlesex,  gentleman.  Certain 
new  combinstlona  of  gutta  pereha  with  other  ma- 
terials, and  the  method  of  applying  such  for  use. 

Dated  Jpril  19,  1853. 

9ft7.  Edward  Vivian,  of  Torquay,  Devon,  banker. 
ImproTements  in  cases  for  containing  hati,  in 
churches  and  similar  situations. 

Dated  April  23,  1853. 

977.  Frederlcic  Tompkins,  of  Manchester,  Lan- 
caster, silk  and  satin  finisher,  waterer,  and  em- 
bosser. Improvements  in  the  mode  or  method  of 
embossing  and  finishing  woven  fabrics,  and  in  the 
machinery  or  apparatus  employed  theiein. 

DaUd  April  27,  1858. 

1027.  Alfred  George  Anderson  and  John  Barker 
Anderson,  of  Great  Suffolk -street,  South wark, 
soap-manufaetiirers.  Improvements  in  the  treat- 
ment of  certain  saponaceous  compounds  obtained 
in  the  manuflicture  of  soap. 

Dated  April  2%,  nSZ, 

1039.  Peter  Fairbalm,  of  Leeds,  York,  machi- 
nist, and  Ferdinand  Kaaelowsky,  of  Berlin,  engi- 
neer. Improvements  in  machinery  for  drawing, 
roving,  and  spinning  flax,  hemp,  and  other  fibrous 
substances. 

Dated  May  4,  1853. 

1085.  Edward  Walm«ley,  of  Heaton  Ncrris,  Lan- 
caster, spinner.  Improved  modes  of  preventing 
accidents  arising  ftom  an  Insufllcient  supply  of 
water  in  steam  boilers. 

1087.  Charles  Videgrain,  of  Paris,  France.  Cer- 
tain improvements  in  the  treatment  and  prepara- 
tion of  certain  natural  or  artificial  stones,  to  render 
them  applicable  to  yarious  useful  and  ornamental 
purposes.. 

1088.  Jean  Brando  GlannettI,  of  Paris.  France. 
Applying  the  ascensional  force  of  balloons  to 
▼ailAus  usefhl  purposes. 

1089.  Thomas  Masters,  of  Oxford*street,  Mid- 
dlesex, coofectioDer.  Improvements  in  apparatus 
for  fireexing,  cooling,  and  churning. 

1090.  John  Houseman  Hutchinson,  of  Grant- 
ham,  Lincoln,  surveyor.  Improvements  in  venti- 
lating-bricks. 

tool.  Edmund  Jury  Ockenden  the  elder,  and 
Edmund  Jury  Ockenden  the  younger,  of  Brighton, 
Sussex,  builders.  ImproTcments  in  valves  and 
stop-cocks. 

1092.  James  Edgar  Cook,  of  Greenock,  Ren- 
frew, booking-clerk.  An  improved  composition 
for  coating  and  preventing  the  dteayof  exposed 
surfaces. 

109^.  Jean  Baptiste  Verdun  and  Jean  Baptiste 
Mertens,  of  Rne  du  BuflTauld,  Paris,  Prance,  gen- 
tlemen. Certain  Improvements  in  the  construc- 
tion of  celestial  and  terrestrial  globes. 

1094.  John  Scott  Russell,  of  Great  George-street, 
Westminster.  Improvements  in  marine  steam 
engines. 

1095.  Cliarlei  Goodyear,  of  Ayonue-road,  8t» 


John's  Wood,  Middlesex.    Improvements  in  com- 
bining India-rubber  with  certain  metals. 

1006.  Thomas  Taylor,  of  Manchester,  Lancaster^ 
Improvements  in  apparatus  for  measuring  and  for 
governing  the  flow  of  water  and  other  liquids. 

1097.  William  Edward  Newton,  of  Chancery- 
lane.  Middlesex,  civil  engineer.  Improvements  in 
apparatus  for  rolling  iron.    A  communioation. 

1098.  William  Edward  Newton,  of  Chanoeri- 
lane,  Middlesex,  civil  engineer.  Improvements  in 
the  treatment  pf  fibrous  and  other  substances,  for 
the  purpose  of  ascertaining  the  quantity  of  mois- 
ture contained  therein.  A  communication  from 
M.  Joseph  Louis  Rogeat,  of  Lyons,  France. 

1090.  James  Walker,  of  Bow,  Middlesex,  civil 
engineer.  Improvements  in  turn-tables  used  fur 
railway  and  other  purposes. 

Dated  May  6y  1853. 

1100.  Uilliam  Moore,  of  Duke-street,  Lambeth, 
Surrey,  engineer.    Improvements  in  Aimaces. 

1101.  Joseph  Dempsey  lioldforth,  of  LeoJs, 
York,  silk-manufiieturer.  Improvements  in  nia- 
chinery  for  combing  or  dressing  silk  and  other 
fibrous  suhfftances. 

1103.  John  Rawe,  Junior,  of  Lemaile,  near  Wade- 
bridge,  Cornwall.  Propelling  vessels  and  other 
vehicles  In  the  water. 

1104.  Joel  Livsey,  of  Bury,  Lancaster,  ge:<tle- 
man.    An  impiovement  in  looms  for  weaving. 

1105.  Jean  Conrad  StiOell.of  Poultry,  City,  uur- 
chant.  Improvements  in  machinery  for  crushing 
auriferous  quarts,  and  amalgamating  the  gold 
therefrom.  A  communiention  from  Mr.  If.  Ber- 
dan,  of  New  York. 

1 106.  Matthla«  Edward  Boura,  of  Crnyfurd,  Kent, 
India  rubber  manuracturer.  Improvements  in 
saddlery  and  harness. 

1107.  John  Whiteley,  of  Stapleford.  Netting- 
ham.  lace-maoufacturcr.  Improvements  in  warp- 
machinery  for  producing  omamrnted  and  textile 
fabrics. 

1108  John  Hetherington.  of  Manchester,  I^^n- 
caster,  machine-maker.  Improvements  in  pre- 
paring cotton,  wool,  flax,  sUk,  and  other  fibrous 
substances  for  spinning. 

1109.  Thomas  Symes  Prideaux,  of  St.  John's 
Wood,  Middlesex.  Improvements  in  propelling 
vessels. 

1110.  Thomas  Feamley,  of  Albion  Works,  Brad- 
ford, York,  engineer.  Improvements  in  steam 
boilers. 

Dated  May  6,  1853. 

1113.  Charles  William  Bell,  of  Maucli ester.  Lan- 
caster, physician.  Impiovemcnts  in  cairi.-^c- 
springs. 

llli.George  Dowler,  of  Birmingham,  War«-ict(, 
manufacturer.'  Improvements  in  boxes  lor  con- 
taining and  igniting  matches. 

Ills.  Augustus  Brackenbury,  of  Camden  1'o.vn, 
Middlesex,  gentleman.  Improvements  in  preci- 
pitating  the  muriate  of  soda  from  its  solutions  in 
water. 

1116.  John  Ryan  Danks  and  Bernard  Pcard 
Walker,  of  Wolverhampton,  Staffbrd,  cut-nail  nta- 
nnf^turers.  Improvements  in  machinery  or  appa- 
ratus for  the  manufacture  of  nails. 

1117.  James  Egleson  Anderson  Owynne,  of  R$- 
sex  Wharf,  Essex-street,  Strand,  en^neer.  Im- 
provements in  the  treatment  or  manufecture  of 
peat  and  other  substances  to  be  used  as  fuel. 

1118.  John  Thomas  Stroud,  of  Itirminghani, 
Warwick.  Improvements  in  the  valves  of  pressure 
lamp*,  and  in  lamp-burners. 

1119.  George  William  Jacob,  of  Dalston,  Mid- 
dlesex. An  Improved  manufacture  of  metallic 
covers  or  seals  for  bottles. J. irs,  and  other  like  ves- 
sels, and  In  appljring  or  anxing  them. 

1120.  Peter  Armand  Lecomte  de  Fontalnemo- 
reau,  of  South-street,  Finsbury,  London.    CerUin 
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improvements  in  the  manunuture  of  hat-plnih. 
A  communication.  .  . ,  ^    ,       «  _.  . 

II2S.  Mariano  Riera,  of  Madrid,  Spain.  Certain 
improvements  in  flre-arms. 

1124.  Francesco  Capecclonl,  of  Cattle -ttieet, 
Holborn,  London.  Certain  Improvementa  in  the 
manufacture  of  candles. 

Dated  May  7,  1853. 

1125.  James  Nichol,  of  Edinburgh,  Scotland, 
bookseller.    Improvements  In  bookbinding. 

1126.  Christopher  Richard  Norrls  Palmer,  of 
Amwell,  Hertford,  Esq.  A  new  and  Improved 
mode  of  communicating  or  signalling  between  the 
guards  and  engine-drivers  on  a  railway  train,  also 
applicable  to  other  purposes. 

1127.  John  Pullman,  of  Greek-street,  Soho, 
Middlesex.  Improvements  In  the  manu&ctnre  of 
losh,  or  oil-dressed  leather. 

1 128.  Hexiry  Warner,  manofaetnrer,  Joseph  Hay- 
wood, and  William  Cross,  machinists,  of  Lough- 
borough. Improvements  Inmaohinery  used  in  the 
maouflftcture  of  framework-knitting. 

1129.  Hesketh  Hnghes,  of  Cottaffe;place,  City- 
road,  Middlesex,  manufacturer,  and  William  Tho- 
mas Denham,  of  the  same  place,  manufacturer. 
Improvements  in  machinery  for  weaving. 

IISO.  William  Boggett,  of  St.  Martin's  -  lane, 
Westminster,  gentleman,  and  George  Brooks  Pet- 
tit,  of  Lisle-street,  Westminster,  gas  -  engineer. 
Improvements  in  apparatus  for  heating  by  gas. 

1182.  Alexander  Chaplin,  of  Glasgow,  Lanark, 
North  Britain,  engineer.  Improvements  in  the 
construction  of  ships  and  boats. 

1188.  George  England,  of  Hatcham  Iron-works, 
New  Cross,  Surrey,  engineer.  Improvements  in 
seteW'jaeka. 

Dated  May  9,  1853. 

1185.  John  Fisher,  of  Liverpool,  Lancaster,  en- 
gineer. Improvements  in  machinery  for  propel- 
Ung  vessels,  and  in  the  mode  of  manufscturing 
the  same. 

1186.  David  Law,  of  Glasgow,  Lanark,  North 
Britain,  and  John  Inglls,  of  the  same  place,  iron- 
founders.  Improvements  in  moulding  or  shaping 
metals. 

1187.  John  Henry  Johnson,  of  LincolnVinn- 
flelds,  Middlesex.  Improvements  in  machinery 
for  combing  and  preparmg  wool  and  other  fibrous 
materials.    A  communication. 

1188.  John  Henry  Johnson,  of  Lincoln's-inn- 
fields,  Middlesex.  Improvements  In  coating  or 
plating  vessels  and  other  articles  for  the  better 
resistance  of  the  action  of  adds  and  salts.  A  com- 
munication. 

1139.  Peter  Wright,  of  Dudley,  Worcester,  vice 
and  anvil- manufacturer.  Improvements  in  the 
construction  or  manufticture  of  tew-irons. 

1140.  Thomas.Quaife.  of  Battle,  Sussex,  watch- 
maker. Improvements  in  the  manufacture  of 
watches,  watch-cases,  and  in  tools  and  apparatus 
employed  therein. 

DaUd  May  10,  1853. 

1142.  James  Brown,  of  Biidge-terracei  Canal- 
road,  Stepney,  Middlesex,  macMniat.  An  im* 
provenent  in  anchors. 

1148.  John  Clapham,  Thomas  Clapham,  and 
William  Clapham,  of  Wellington  Foundry,  Keigh- 
ley,  York.  Tmprovemtnts  in  moulding  and  catt- 
ing iron  pipes. 

1144.  Thomas  Murray,  of  Marygold,  Berwick, 
Scotland,  farmer.  Certam  Improvements  in  breaks 
or  drags  for  wheeled  carriages,  and  in  ad^>ting 
the  carriages  for  the  application  and  use  of  suon 
breiAs. 

1 145.  GregoiT  Cane,  of  Dublin,  camp-ftimiture 
manuflMtuter.  Tha  eonsCnietion  of  portable  houses 
or  portions  theieof,  out  ef  paits»  whlcli  may  b« 
used  for  other  purposes. 


1 146.  Oetavins  Henry  Smith,  ckf  Bedfbrd-squaxe, 
and  Youngs  Parfirey,  of  Pimlico,  Middlesex.  Im- 
provements in  the  manufJscture  of  carriage-wheels. 

1147.  Robert  Brown,  of  Waterloo-road,  Liter- 
pool,  Lancaster.  Improvements  in  Ufdng  and 
forcing  water  and  other  fluids.  *«^^, 

1148.  George  Tlllett,  of  Kentish  Town,  Middle- 
sex.   Improvements  in  the  manuOwture  of  metsl 

bedsteads.  .  ^.         ,     ^  ^  ^ 

1149.  George  Robertonand  Alexander  Roberton, 
stuff-finishers,  of  Bradford,  York.  Improvement* 
in  apparatus  Jbr  drying  and  finishing  woven  feb- 

rlcs. 

1150.  William  Johnson,  of  Lincoln's-lnn-flelds, 
Middlesex.  Improvements  in  machinery  or  mj- 
paratus  fbr  sewing.  A  communication  flrom  wD- 
Uam  Wickersham,  of  Lowell,  Massachusctta,  Uni- 
ted States.  ^      *  ^.  •        < 

1152.  Alexander  Chaplin,  of  Glasgow,  lanart, 
North  Britain,  engineer.  ImprovemenU  in  appa- 
ratus for  the  transmission  of  aSrlform  liodieB. 

1188.  George  Stevenson  Buchanan,  of  Glasgow, 
Lanark,  North  Britain,  finisher.  Improvemeflts 
in  the  treatment  or  finishing  of  textile  ttblfcs. 

DaUd  May  11, 1969* 

H64.  Samuel  Rnssell,  of  Sheflleld,  York,  maiu- 
facturer.    Improvements  in  handles  for  naoxa. 

1156.  Marie  Piene  Ferdinand  Maaier  (doctor), 
of  Aigle,  France.  A  machine  for  cuitlag  and  reaf- 
ing  com,  com-erops,  and  other  planta. 

1158.  John  Crabtree,  of  Hey  wood.  Lancaster, 
and  Thomas  Llvsey  Scott,  of  Heywood  aforesaid, 
engineer.  Certain  improvements  in  machinery 
for  preparing  and  spinning  cotton  and  other  fibrous 

substances.  -  ^     ...         ♦ 

1160.  Richard  Edmondson,  of  Blackburn,  Lan- 
caster, manufacturer.  Certidn  improvements  in 
the  manufacture  of  covered  corded  textile  fhbrfcs, 
and  in  machinery  to  be  used  for  that  purpose,  being 
applicable  either  to  hand  or  power. 

1162.  Thomas  Powdltch  Jordeson,  of  Lewisham- 
road.  New  Cross,  Kent,  commission  agent.  Cer- 
tain improvements  in  rafting  timber  and  other 

goods. 

1164.  William  BradbuiT  and  Frederick  Mnllett 
Evans,  of  Whitefkiars.  ImprovemenU  in  taldng 
impressions  and  producing  printing  surfscA.  A 
communication. 

1166.  Julien  Francois  Belleville,  manufiscturer, 
of  Paris.    Improvements  in  propelling. 

1 168.  John  Lee  Stevens,  of  Kfaig  WUliam-streM, 
London,  civil  en|lneer.  An  improved  Ihtteact  fbir 
fiowers  and  shrubs. 

DaUd  May  12»  1853.         < 

1172.  George  Frederick  Ooble,  of  Flab-streM- 
Mll,  London,  master  mariner.  Improvements  in 
propelling  vessels  and  carriages,  parts  of  the  ma- 
chinerv  therein  employed  bemg  also  appUeable  to 
other  like  purposes. 

1174.  Martin  Walter  O'Byme,  and  John  Dow- 
ling,  of  Raquet-oourt,  Fleetrstreet,  Middlesex, 
engineers.  Improvements  in  the  manufacture  of 
mangles. 

1176.  Joseph  Sawtell,  of  Newport,  Monmouth. 
Improvements  in  economising  f^el,  by  rendering 
available  the  heat  firom  coke  ovens,  and  applying 
the  same  to  the  heating  of  air-kilns,  stoves,  ovens, 
and  to  the  generation  of  steam. 


NOTICES  OF  INTENTION  TO 

PROCEED. 

{From  the  "Loiuhm  Qazeite^^  MoKf  20f*, 

1853.) 

1042.  Jules  Lejeune.  A  new  machine  for  wash- 
ing' house-linen,  and  all  klnda  of  ^textile  articles 
that  are  employed  in  making  them. 


mwujn  07  nrmmoif  to  wbj$cibko. 
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1158.  WUIlmlUnMll.  ImprtfyameBfta  in  Mftn 
for  geneimting  iteam  and  hot  air,  together  or  sepa- 
rately. 

1163.  William  Tner,  William  Hodgson,  and 
Robert  0aU.  ImprOTementt  to  the  niAnalteture 
of  textile  fabrics,  and  in  machinery  or  apparatus 
for  weaTlngt  part  of  whieh  is  also  applloable  to 
machinery  for  preparing  textile  materials. 

(fVom  the  **  London  Gastette,"  May  24M, 

1173.  James  Darlltitf  KAd  k^hfj^  Spencer.    Im 
ovements  In  macbi 
paring   and   Btflhhlhtf 


provements  In  macbineTy.or  apparatus  for  p 

'       :  idtt'dd  iftd  OfhSr  flWo 

substances. 


1174.  William  Beck'eU  fdBftftbd.  iiiiptov^thents 
in  steam  boilers,  and  In  apparatus  connected  there- 
with. 

1175.  Pierre  Franyois  Olnud.  An  avparstiui  for 
the  Interior  of  bonnets  to  fix  tnein  oh  tne  h^ad. 

1177.  Edward  MucUow.  Certain  improvements 
in  the  (instruction  of  retorts  .for  the  maflufaotttre 
of  pyroligneous  acid,  or  for  other  purposes  of  3e- 
struetire  distfllatlon. 

1178.  Edward  Mucklqw.  Certain  improTements 
id  mAbhitiery  or  apparfttdi  f»t  ctitting  or  faspth^ 
dye  woods. 

10.  Edward  Clarence  Shepard.  Improyements 
in  the  manufacture  of  gas. 

42.  William  Sykes  Wud.  A  thermostat,  or  ap- 
paratus for  the  regulation  of  temperature  and  of 
ventilation. 

4.1.  William  Watson  the  younger.  Improve^ 
ments  in  apparatus  for  the  manufacturing  of  prus- 
siate  of  potash. 

5').  John  Abraham.  A  new  or  improved  method 
of  manufacturing  perciislldn-fcapi. 

81.  William  Biytr  Ifatloit  and  /oeeph  Dyer. 
An  improvement  or  improvements  in  the  manu« 
factureof  soap. 

120.  John  ThnHlBoTtdw  Afanlfbia  Kfld  Cttniel 
Spencer  Lowndes.  Imptofteitients  in  steam  en-- 
gines. 

215.  Joseph  Scott.  Improvements  in  closing  or 
stoppeHnf  bottlek,  Jarfl;  and  other  teeeptai^^s. 

225.  William  Archer.  An  improved  mode  or 
roode^f  preventing  acctflenis  hf  iiiiproved  signals 
on  railways,  parts  of  whiek  improvements  are 
applicable  to  blast  fUrnaoM. 

J;!5.  Auguste  Edouatd  Loradoux  Bellford.  Im- 
provements in  the  treatment  of  bituminous  and 
a^phaltic  matters,  rendering  them  applicable  to 
various  useflil  purposes.    A  communication. 

4 Si.  Antonio  FedeleCossus.  Improrements  in 
filters. 

HI,  Jaba  Wrijfht.  Hdprottrndnii  in  tdaclliflMt 
fur  manuHficturing  bags  or  envelopes  of  paperi 
calico,  or  textile  flibtlcl. 

694.  John  Barsham.  Improvements  in  appa- 
ratus for  communicating  between  the  guard  and 
cnKino-driTari  or  othw  perftona  in  a  railway  train. 

748.  Robert  Heath.  Improvements  in  railway- 
breaks  and  signals. 

812.  George  Puroell.  A  new  method  of  adjpst- 
meiit  In  the  art  of  printing  by  means  of  certain 
combinations  of  various-siaed  spaces  and  quadiats. 

i>J6.  John  Wallace  Duncan.  Certain  new  com- 
binations of  gutte  perihii  With  bther  niatftridis, 
and  the  method  of  implying  such  fov  use. 

:i57.  Sir  William  inow  Harris,  improvements 
In  liKhtolng-conduotors  for  ships  and  vessels. 

i;99.  Archibald  Slate.  An  improved  filter  for 
water  and  other  liquids. 

1027.  Alfred  George  Anderson  and  John  Barker 
Anderson.  Improvements  In  the  treatmeni  of  cer- 
tain saponaceous  compounds  obtained  tat  thft  titi- 
nufacture  of  soap. 

1048.  Jobn  Ketiy.  Improvements  In  machinery 
ibr  fl)pwhig. 

1071.  Q^rge  Hiomas  Holmes.  ImproTementt 
In  thrashing-machines  and  apparatus  connected 


thttrewitli  M  ihaklhg  tbe  lira^,  MtMgi  winnow- 
ing, and  dressing  the  com. 

1073.  Robert  waited  Bwinlhme*  IknproTements 
in  the  manufiscture  of  glass. 

1061.  WilUam  Edward  Newton.  Improveimnts 
in  hot-air  flimaces  for  heating  buildings,  some  of 
which  improvements  are  applieible  to  otlwr  fur* 
naces.  A  communication. 
.  1089.  William  .fdlrard  Ifewton. ,  Inoifirqved  ma- 
chinery or  apparatus  for  dressing  mil-stones.  A 
communication.  .  * .. 

1084.  George  Bell.  A  new  machine  for  several 
agricultural puipoiesi    ..  .   .  « 

1091.  Edmund  Jury  Ockenden  the  elder,  and 
Edmund  Jury  Ockenden  tki.  yonngbn  Utj^tbTO- 
ments  in  vidTos  and  stop-cocks. 

1094.  John.  Scott  tLiURtt.  IsiyivTMnAfti  in 
marine  steam  engines. 

1095.  Charles  Goodyean  laftkiTMlifiltalilBom* 
bining  India-rubber  with  certsln  jnetals. 

1101.  Joseph  Dempsey  HMdfbrtllj  IiftlMve- 
ments  in  machinery  for  combing  or  dressing  silk 
and  other  fibrous  substaitetoi 

1 102.  Charles  Larbaud.  A  new  system  of  tdgger 
applied  to  play.anns,  BkfcH  ife  H^tMi;  fdUll}  riles, 
cannons,  guns.  ^  , 

1103.  John  Rawof  jiifi.  Pt^p«BWK  ikn^  and 
other  vehicles  on  the  water. 

1109.  Thomdl  8ym«s  PH«e*bii  Iwptaveififefito 
in  propelling  vessels. 

1114.  George  Dowler.  Improvements  in  boxes 
for  containing  and  Igniting  matches. 

1115.  Augditu*'  BraekMbdry. .  Unpmvements 
in  precipitating  the  muriate  of  soda  from  its  solu- 
tions in  water.  .      .,  ^        ,      . 

1119.  George  William  Jacob.  AH  imBro^i^a  illi- 
nnfacture  of  metslUc  covers  or  mU  for  b0ttll!s, 
Jafsj  and  other  like  vbssell^  atad  to  applying  ar 

1125.  James  fflchbl.  TmprovemeHU  to  book- 
bindtog. 

1187;  John  P.uUman.  Improvemenfts  in  the 
manufacture  of  losh,  or  oiUdressed  leather. . 

li28.  Heniy  Warner,  Jb§e^h  Hfl^irooa.  and 
William  Cross.  linprotements  in  maehlnefy  used 
to  the  maauikcturaof  Aramawork  knitting. 

1140.  Thomas  Quaife.  Improvements  in  the 
toanttikctdre  of  watches,  Wafeh-cases,  and  in  tools 
and  apparatus  employed  therein. 

llliS.  Oclaviiis  Henf^  Stiiith.  tifiprovtnd^hfs 
to  thb  manufacture  of  £ttrf  ittt;e-whee1i. 

1148.  George  XUlett.  Improvements  in  the  mar 
nufacture  of  metal  bedsteads. 

1 149.  George  Roberton  and  Alexander  Roberton. 
Improvements  in  apparatus  for  drying  and  flnivh- 
infg  -^areH  Msribi. 

1162.  Thomas  PowdiUjh  Jordeson*  ,  Certain 
imjirovements  In  rafting  timber  and  btner  go'odl. 

1164.  William  Bradbury  and  Frederick  MuUOtt 
Etdns.  Improvements  to  taktol  itaptesaions  and 
producing  printing  surfaces.  .J^  communication. 

I2l3.  George  Berry.  Ati  impfbfea  ih^ttidd  Of 
roitstiog  eofiee,  cocoa,  and  chicory. 

Opposition  can  be  entered  to  ilie  granting 
of  a  Patent  to  any  ot  (he  parties  iii  the 
above  List,  who  have  given  hoticd  6t  thsir 
intention  to  proceed,  withili  tWetity-brtfe 
days  from  the  datfe  bf  the  Gazette  ih  whicli 
the  notice  appears,  by  leaving  at  thd  Cofii- 
missiohel-s'-bmee  particuldrs  in  wtltlh^  of 
the  objection  td  the  a^i^lication: 


PATENT  APPLIED  FOR  WITH  COMPLETE 
SPECIFICATION. 

1218.  George  Berry,  of  Buttesland-ttreet,  St. 
Leonard's,  ^hore<litch,  gentleman.  An  improved 
nfthod  of  roaittog  cooee,  cocoaf  and  chicory. 
May  17. 
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DRAY'S  PATENT  CRUSHER  AND  PULVERIZER. 

(P^^nt  ^Ud  VpyembfT  |0,  18(3.) 

The  machinery  described  in  this  patent,  and  the  construction  of  which  is  exhibited  in 

the  figures  on  the  front  page  of  this  number,  is  intended  for  crushing,  bruising,  and 

pulverizing  ores,  bones,  gorse,  and  other  hard  substances  requiring  reduction  in  large 

quantities.     It  will  be  seen,  on  a  glance  at  the  figures,  that  the  principle  of  the  apparatus 

patented  by  Mr.  Dray  consists  in  adapting  onp  pT  more  hammers,  constructed  and  worked 

in  a  manner  similar  to  the  ordinary  tilt-hammers.     Fig.  1  is  a  side  elevation,  and  fig.  2  a 

front  elevation  of  a  machine  constructed  according  to  this  patent  A  A  are  four  pillows  or 
standards,  connected  by  the  headstocks,  B  B.  C  is  a  shaft  which  turns  in  the  plununer- 
blocks,  D  D,  bolted  on  the  head  stock,  B.  E  E  are  a  series  of  cams  which  are  keyed  upon  the 
shaft,  C.  F.is  a  second  rod,  or  shaft,  fixed  in  brackets  in  the  uprights,  A  A.  G  G  are  a 
series  of  levers  bolted  between  the  flanges,  a  a,  which  have  eyes  upon  their  underside,  so  as 
to  be  capable  of  adjustment  upon  the  shaft,  F.  H  H  are  heavy  blocks  or  hammers  which 
are  keyed  upon  one  end  of  the  levers,  G.  The  other  ends  of  the  levers  are  slightly  bent 
down  as  represented,  and  are  acted  upon  alternately  by  the  cams,  £.  I  is  a  shaft  turning 
in  the  brasses,  d  df  on  the  head  stocks,  B  B,  and  having  keyed  upon  it  the  spur-pinion,  K, 
which  geais  into  the  spur-wheel,  L,  on  the  cam-shaft,  C,  and  serves  to  impart  motion  to 
the  cams,  upon  turning  the  crank-handle»  M.  W  is  a  fly-wheel.  Instead  of  driving  this 
machine  by  hand,  fast  uid  loose  pulleys  may  be  mounted  on  the  shaft,  C,  and  driven  from 
a  steam  engine,  when  a  large  quantity  of  heavy  work  is  to  be  performed.  N  is  a  block 
upon  which  the  anvil,  O,  is  laid. 

The  operation  of  the  machine  is  as  follows : — The  materials  to  be  crushed,  or  pulTerized, 
are  placed  upon  the  anvil,  O,  and  the  machine  set  to  work,  which  causes  the  cams,  as  the 
shaft,  C,  revolves,  to  raise  or  tilt  the  hammers,  H,  and  make  them  fall  upon  the  materials, 
and  so  crush  and  pulverize  them.  The  face  of  the  hammer  is  slightly  rounded,  and  the 
anvil  is  made  concave  to  correspond  with  it  in  figure.  For  crushing  bones  and  other 
animal  or  vegetable  matters,  the  face  of  the  hammers,  H,  are  serrated*  or  fluted,  and  the 
anvils  are  serrated  to  correspond.  One  face  of  the  hammer  being  made  smooth,  and  the 
other  fluted,  they  are  capable  of  being  turned  to  adapt  them  to  the  various  kinds  of 
materials  to  be  operated  upon,  the  anvils  also  being  so  made  as  to  be  capable  of  being 
turned  to  suit  that  arrangement. 


PETRIE'S  PATENT  GOLD-REFINING  PROCESS. 


•Taking  up  Mr.  Petrie's  process  at  the 

point  where  we  lefl  it  in  our  last  Number 

but  one,  the  remaining  steps  are  conducted 

in  the  following  manner  : 

The  saturated  solution  of  nitrate  of  silver, 
just  so  far  diluted  with  water  as  to  prevent 
crystallisation,  next  passes,  from  the  solu- 
tion-cells first  described,  into  shallow  rec- 
tangular flat-bottomed  pans,  or  troughs,  of 
stoneware  or  of  wood,  lined  with  gutta 
percha,  ranged  side  by  side,  but  in  a  gra- 
dient series,  each  being  a  little  below  the 
one  behind  it,  so  that  the  solution  overflows, 
by  lips,  from  one  trough  to  the  others  in 
succession.  These  troughs  constitute  the 
external  portion  of  the  **  gradient  battery." 
Across  each  of  them  are  placed,  at  about 
eight  inches  apart,  small  troughs  of  porous 
Wedgwood  ware,  of  the  thinnest  substance, 
but  not  of  such  coarse  material  as  to  admit 
of  any  appreciable  percolation.  Their  ends 
rest  on  the  edges  of  the  larger  external 
troughs,  and  their  under-sides  belly  down 
into  the  solution.  These  porous  troughs, 
like  the  external  troughs,  overflow  from  one 


to  another  through  the  series,  by  lips 
resting  either  over  the  sides  of  the  external 
troughs,  or  lying  within  sets  of  the  over- 
flow lips  in  those  sides.  In  the  porous 
troughs  are  placed  lips  of  thick  sheet  zinc, 
previously  washed  in  a  dilute  solution  of 
hydrochlorate  of  mercury.  Very  dilute  sul- 
phuric acid,  of  the  brownest  and  commonest 
description,  is  made  to  drop  continuously 
through  this  series  of  porous  troughs,  and 
the  proper  electric  connection  being  made 
between  the  zinc  and  a  prepared  surface  in 
the  flat  bottoms  of  the  external  troughs,  the 
electric  current  passes  through  it,  and  pre- 
cipitation  of  the  metallic  silver  gradually 
takes  place ;  not  like  a  finely  divided  powder 
requiring  further  preparation,  as  in  the 
refiner's  ordinary  process,  but  in  the  form 
of  a  solid  sheet,  with  a  crystalline  surface. 
These  sheets  of  silver  may  be  removed  firoiu 
the  troughs  whenever  tliey  have  acquired 
the  desired  thickness,  and  the  silver  is 
deposited,  in  various  ^ades  of  purity,  in 
the  different  troughs.  The  free  nitric  acid, 
with  a  small  quantity  of  nitrate  of  silver 
still  in  solution,  fiows  off  at  the  end  of  the 
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series,  and  is  psssed  back  to  work  over 
again  through  tne  solutioxi-cells  in  repeated 
succession.    If  desired,  almost  the  whole 
of  the  silver  may  be  separated  from  th9 
nitric  acid  before  it  leaves  the  battery,  and 
some  novel  arrangements  are  described  for 
ejecting  this  in  Uie  most  perfect  manner. 
Practically,  however,  it  is  anticipated  th^t 
this    will    not    be    required-    Tna  POFOU4 
ti-oughs  are  glaired  above  the  liquor,  ftnj 
^Iso  on  9ome  P^rts  below  the  liquor,  which 
prevents  the  e^orescenc^  of  the  salts  upof^ 
them,  gnd  the  undue  intermixture  of  the 
z^no  solu^on  with  that  of  the  silver.    This 
interqaixture  is  also  chepke4  by  the  quality 
of  th^  porous  material,  and  by  the  fori^  of 
the  f  essels  reducing  the  difference  of  hydro- 
static pressures  to  a  minimum.     If  it  wer? 
attempted  to  use  ordinary  kinds  of  galvanlp 
arrangen^ents  for  tliis  precipitation,  tl)e  in- 
termixture of  the  liquors  would  be  suffi- 
ciently gr^at  tp  constitute  a  serious,  if  n^ 
a  fatal  obstacle ;  and  several  other  4ifficulties 
(for  instance,  the  tendency  of  thf  nitrio 
acid  to  re-dissolve  some  parts  of  the  prer 
cipUftted  silver,  its  disposition  to  ui^pven^ 
ness  of  growth,   and  to  ramification,   tU9 
tendency  of  the  electric  current  to  pausf 
the  decomposition  of  the  nitrio  acid  itself, 
as  well  as  of  its  silver  salt,  and  the  pri^ptio^ 
difficulties  of  manipulating  with  galyania 
appiiratqs  on  a  large  scale,  and  kept  in  con- 
tinuous action)  which  present  themselves  in 
this  application  of  any  existing  galvanic 
App^r^tus,  ha?e  been  met  by  arrfmgpmeatfi 
detailed  in  the  specification. 

At  intervals  the  nitric  acid,  a(>er  perform- 
ing repeated  rounds  through  the  splutiou- 
ceTls  an4  battery  before  described,  becomea 
too  much  charged  with  baaer  metjils  ^ 
oontiuue  to  act  effectively,  In  sueh  cusea 
it  is  passed  through  a  spare  batt^y  spited 
to  ^  the  purpose,  and  there  \i  is  made  to 
deposit  most  of  its  ^letals  io  more  or  \^%% 
purify  along  with  ^me  of  the  silver,  and 
this  ocpa^ioual  metallic  deposit  i^  treated 
by  the  known  processes  to  separate  thfi 
silver  and  copper.  The  zinc  used  in  the 
above  process  is  only  about  40  per  cent  of 
the  weight  of  the  silver  recovered,  i|nd  la 
regained  in  the  fprm  pf  sulphate  of  zinOt 
which,  being  between  (our  and  five  times 
the  weight  of  the  sipc  consumed,  is,  when 
prepared  for  the  market,  more  than  equal  tQ 
the  value  of  the  original  zinc. 

Many  qiodifications  of  the  galvanip  appa- 
ratus are  specified,  most  of  which  ar0  also 
applicable  to  a  variety  of  other  useful  pur- 
poses in  the  electric  arts.  Several  «ew 
kinds  of  magneto-electric  maehines  are  also 
'  described,  differing  greatly  from  thp^e  at 
present  in  uw,  whereby  the  ^ptrio  povei 
to  precipitate  the  silver  (^z  in  thp  art  of 
electro-j^l^ting,  l^t  ip  ft  modifiofl  wander, 


an4  much  mor#  abundantly)  mi^y  be  dtve- 
loped  by  mere  ipechapioal  force  instead  of 
using  the  porous  troughs,  the  supply  of 
zinc,  &c.,  already  described.  Mr.  Petrie 
believes  that  improiements  similar  to  the 
foregoing  may  be  applied  to  certain  parts  of 
another  gold-refining  process,  in  which  oil 
of  vitriol  is  the  ehie?  mexi9tvuum< 

From  tlie  abpr^  it)»»tr«ctof  this  impoiUiU 
ipfioificatiQn  it  will  bp  leiiu  that  the  reining 
is  thus  n^ailp  to  bp  ft  oontiupous  proceas  ; 
and  that,  viewing  the  app^rRtua  as  9  whole, 
the  nitrio  4Pi4  nmt  in  «t  the  upper  pad  of 
the  •rrt^ngowpnt,  separMes  the  silver  from 
thp  gold  ipore  thoroughly*  and  with  the  uso 
of  less  apid,  thfui  by  the  old  process,  at  thp 
«amp  time  without  dispersing  its  oorrosiva 
fumes.  It  appears  also  that  the  solution 
as  it  flows  onwards,  deposits  the  silver  by 
itself,  and  thp  original  nitr^ft  aoid  emergos 
from  the  lower  end  of  the  apparatus  and  of 
the  Q¥ydatQ«,  ready  to  pass  back  con* 
tinuously,  and  thu9  rpuew  its  eircuit  and 
turn  out  moro  refined  gold  in  eonstant 
succession. 

The  phief  obitaple  which,  doubtless,  has 
hitherto  dispourzgsd  inventors  from  at- 
tempting thp  application  of  one  part  of  this 
invention  to  gold- refining,  viz.,  electrie 
precipitation,  has  been  the  great  amount  of 
manipulation  and  troublp  necessary  to  keep 
in  continuous  working  order  the  requisite 
extent  of  gaWanio  apparatus.  This  seenui 
to  have  been  fully  appreci^ed  by  the  in- 
vantor,  who,  as  we  know,  has  devoted  him- 
self for  the  last  fourteen  years  to  the 
practical  working  of  extensive  galvanic 
and  magnetic  arrangements,  with  a  view  to 
the  poonomio  use  of  electricity  for  illumina- 
tion and  various  other  purposes  in  the  arts. 
In  the  preaent  case,  the  obstacles  alluded 
to  having  apparently  engaged  a  large  ^^nt 
of  his  attention,  we  may  hope  that  the 
arvangemonts  now  patented  will  reduoe  the 
expeozes  of  manipulatory  labour  to  a  com- 
paratively small  item.  While  we  may 
reasonably  expect  these  results  on  the  one 
hand,  the  chief  praotioal  advantages  of  his 
process  consist,  on  the  other,  in  saving 
nearly  the  whole  expense  of  the  nitrio  acid, 
and  the  expense  of  the  oopper  used  in  the 
ordinary  mode  of  refining ;  in  the  parting 
being  effected  by  a  single  operation  ;  and  in 
obtain ix)g  the  gold  in  a  more  perfectly  pure 
and  less  disintegrated  state ;  in  recovering 
the  stiver  in  a  more  solid  and  convenient 
form,  and  in  the  abseoce  of  the  nuisance, 
as  well  as  the  waste,  of  the  nitrous  fumes. 
These  eireumstances,  we  doubt  not,  will 
procure  for  Mr.  Petrie' s  ingenious  and 
eminently  philosophical  patent  a  large 
measure  of  suooess. 
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AjmJOAXlOV  OF  THE  PENDULUX 


APPLICATION  OF  THE  PENDU- 
LUM TO  THE  DETERMINATION 
OF  VELOCITIES. 

(TnatUted,  for  thd  Mtdk^nUa^  M0tazint,  tnm 
M.  D«  Boaefaepon's  ptper,  mad  bafon  the  French 
Academy  of  Sciences.) 

The  invalunble  iiutrument  which  we  enU 
a  Mndulum  has  been  applied  to  an  infinity 
of  objects,  and  always  with  eharacteristio 
adTsntages  in  point  of  precision  or  sensibi- 
lity. It  was  only  recently  that  by  a  new 
application  of  it,  the  most  lofty  in  its  object, 
and  the  most  ingenious  in  its  nature,  it  was 
made  to  render  ▼isible  the  rotation  of  the 
globe.  Perhaps  it  was  in  reflecting  on  this 
degant  experiment  that  I  have  been  led  to 
the  thought  of  another  kind  of  application 
which,  without  participating  in  toe  same 
elevated  character,  recommends  itself  by 
having  in  view  an  end  of  real  utility,  that 
end  having  reference  to  the  determination 
of  velocities.  And  although  I  may  not  as 
yet  be  in  a  condition  to  confer  upon  this 
new  employment  of  the  pendulum  the  seal 
of  practicid  trial,  as,  nevertheless,  the  prin- 
ciple of  it  seems  to  me  sufficiently  demon- 
strated by  experiment,  I  ask  that  the 
Academy  will  permit  me  to  make  it  ac- 
quainted with  its  nature  in  a  few  words,  in 
order,  in  the  first  place,  to  draw  its  attention 
to  a  view  which  appears  to  me  new,  and,  in 
the  second  place,  m  order  to  protect  our 
priority  during  the  course  of  experimento 
and  of  researches,  which  may  possibly  have 
rather  a  long  duration. 

The  question  with  which  we  are  dealing 
is,  the  application  of  the  pendulum  to  the 
measure  of  the  real  velocity  of  vehicles  i 
tiiat  is,  their  velocity  referred  to  the  centre 
of  the  earth.  In  everything  that  concerns 
navigation,  the  importance  of  such  an  object 
will  be  immediately  perceived.  There  exist, 
indeed,  several  precise  and  convenient 
means  of  measuring  the  speed  of  trains  on 
railways, — ^for  example,  where  the  point  of 
support  between  the  wheel  and  the  rail 
remains  fixed  (as  distinguished  flrom  slip, 
ping),  it  is  sufficient  to  be  able  to  assign 
the  rapidity  of  rotation  of  the  wheels.  But 
at  sea  the  case  is  very  different.  The  sea  is 
subject  to  currente,  of  which  the  extent,  the 
direction,  and  the  velocity  are  never  but 
imperfectly  known.  The  sustaining  point 
is  ihnu  itself  transported  in  one  direction  or 
the  other,  and  the  loc,  the  only  elementary 
and  non-aatronomical  means  of  measuring 
the  speed  of  ships,  gives,  under  any  circum- 
stences,  only  the  difierence  between  it  and 
that  of  the  surface  of  the  water.  On  the 
contrary,  it  is  posdble  to  ascertain  the  real 
speed  of  the  vessel  by  the  indications  of  the 
pendulum,  of  which  I  am  about  to  endea- 
vour to  explain  the  priadple. 


Suppose  that  a  pendulum  beating,  saj 
half-seconds,  and  carrying  a  bob  weighing 
a  few  grammes  (a  gramme  is  equal  to 
16-44679  grains  Troy),  be  suspended  in 
such  a  manner  that  its  plane  of  oscillation 
may  be  parallel  to  the  axis  of  progression 
of  Uie  vehicle.  If  the  pendulum  be  vertical, 
the  bob  and  the  point  of  suspension  being 
subjected  to  the  same  velocity,  it  would 
remain  in  tiie  same  stete  for  an  indefioiite 
period,  making  abstraction  of  irregularities 
of  motion,  and  derangements  of  various 
kinds.  But  ii^  by  a  small  impulsion  given 
by  the  hand  in  a  direction  contrary  to  that 
of  the  motion  of  the  vehicle,  the  bob  be 
made  to  recede  a  little  fi-om  the  vertical,  the 
velocity  of  the  point  of  suspension  then 
produces  upon  it  a  tractive  force  throngli 
the  instrumentality  of  the  rod,  which  has 
become  inclined  to  the  horizon.  That 
traction  has  a  horizontal  component,  and 
ought,  consequently,  to  draw  forward  the 
centre  of  the  little  mass,  with  a  force  pro- 
portionate in  ito  intensity  to  the  speed  of 
the  vehicle.  In  falling  back  again,  and 
alter  having  retrogressed  a  little  behind  the 
vertical,  as  soon  as  the  obliquity  of  the  rod 
has  become  sufficient,  the  same  traction 
will  exert  itself  anew,  and  the  bob  will  re- 
commence  the  same  oscillation  forwards, 
under  the  influence  of  the  two  forces  of 
traction  and  gravity.  Without  knowing 
precisely  the  law  of  these  two  combined 
actions,  we  may  nevertheless  conjecture 
that  the  pendulum,  under  these  circum- 
stances, would  teke  a  deviation  forwards, 
great  or  small  in  proportion  to  the  velocity 
of  traction,  and  remaining  sensiblv  constant 
if  the  same  speed  were  maintamed.  An 
experimental  graduation  might  then  teach 
how,  for  a  pendulum  of  given  length  and 
weight,  to  measure  the  speed  of  Uie  vehicle 
on  which  it  was  carrieo,  by  observing  its 
deviation  in  front  of  the  vertical. 

Such  is  the  principle  on  which  I  have 
reflected,  and  which  I  have  desired  to  subject 
to  experiment,  to  recognise,  in  the  first 
place,  its  reality,  and  then  the  possibility 
and  the  sensibility  of  a  measure  so  con- 
trived. Moreover,  it  is  very  easy  to  obtain 
this  verification  by  an  experiment  to  some 
extent  manual, — I  not  havinv  been  abl^  as 
yet,  notwithstending  several  attempte,  to 
construct  an  apparatus  capable  of  going 
by  iUelf  continuously,  and  destroying  the 
eflect  of  the  various  kinds  of  derangemento 
and  irregularities  which  the  hand  can  ex- 
tinguish. I  do  not  attempt  in  tiiis  place, 
therefore,  to  give  an  exact  measure  of  the 
phenomenon,  but  only  to  prove  the  princi- 
ple of  it  by  an  experiment  easily  reproduced, 
and  which,  from  being  deprived  of  elegance, 
is  not  in  substance  less  decisive. 

If  we  get  into  a  rallway^carriage,  and 


TO  THE  DETEBMIKATION  OF  VELOCITIES. 


445 


resting  our  arm  against  a  Yertical  support, 
hold  a  pendulum  suspended  in  connection 
with  the  graduated  arc  of  a  circle,  in  con- 
formity with  the  conditions  indicated  above, 
and  if,  with  a  proper  amount  of  attention, 
we  preserve  this  instrument  as  much  as 
possible  from  the  effect  of  lateral  shocks 
and  vertical  movements,  we  may  obserTe 
the  following  result : — ^We  shall  hardly  have 
gWen  to  the  Dob  a  slicht  retrograde  impulse, 
than,  under  the  influence  of  traction,  we 
shall  see  it  almost  unmediatdy  spring  for- 
wards through  an  angle  whicn,  for  an 
ordinary  speed  of  28  miles  an  hour  (10 
UeMct),  will  soon  increase  to  about  33  de- 
grees. In  falling  back,  on  the  contrary, 
the  backward  deyiation  is  hardly  5  or  6  de- 
grees, and  the  same  motion  continuing  so 
long  as  the  velocity  lasts,  there  is  thus  a 
Tery  considerable  and  permanent  inequality 
between  the  two  branches  of  the  oscillation. 
This  is,  in  some  degree,  the  characteristic 
part  of  the  phenomenon.  If,  in  this  state 
of  things,  the  velocity  of  traction  should 
diminiui,  the  direct  deviation  diminishes 
nearly  as  rapidly ;  and  I  have  never  failed, 
in  experimenting  in  this  manner,  to  become 
aware  of  my  approach  to  a  station,  without 
taking  my  eyes  off  my  pendulum. 

The  ineauality  between  the  two  branches 
of  the  oscillation  is  also  sensible  for  inferior 
velocitieti,  and  for  less  than  28  miles  an 
hour,  and  we  still  see  the  pendulum  advance 
10  degrees  before  the  vertical.  The  rate  of 
ships  being  ordinarily  comprised  between 
6  and  18  miles  per  hour  (2  and  8  Ueuet\ 
the  variations  of  amplitude  corresponding 
to  such  velocities  have  a  very  appreciable 
sensibility.  That  sensibility  besides  is  sus- 
ceptible of  augmentation,  by  varying  the 
length  or  the  weight  of  the  pendulum.  I 
am  not  able  at  present,  however,  to  say  any- 
thing  certain  on  the  subject.  It  is  clear 
that  there  roust  be  certain  dimensions  which 
will  belong  to  the  maximum  of  effect ;  but 
as  to  that,  experiment  does  not  always  besr 
out  suppositions  of  a  complicated  and  diffi. 
cult  nature,  and  it  is  experiment  that  will 
have  to  pronounce. 

If  we  wish  to  arrive  at  true  precision  in 
the  kind  of  measure  of  which  I  have  been 
speaking,  the  great  and  real  difficulty  lies 
evidently  in  the  construction  of  apparatus 
capable  of  protecting  the  point  of  suspen- 
sion of  the  pendulum,  whether  flrom  jerk- 
ings  and  shocks  on  a  railroad,  or,  above  all, 
from  the  pitching  and  rolling  of  a  ship.  It 
is  upon  this  point  that  my  researches  are 
being  directed.  Already  1  have  made  some 
attempts,  and  it  was  to  try  to  combine  these 
several  dispositions  that  I  sock  to  improve 
our  prospects,  as  regards  time,  by  this  com- 
munication. Perhaps  it  never  will  be  possi- 
ble to  obtain  an  apparatus  of  continuous 


action,  nor  an  apparatus  capable  of  working 
independently  of  the  manual  address  of  the 
operator.  But  many  very  useful  instru- 
meuts  are  precisely  in  the  »ame  condition  ; 
and  with  regard  to  continuity,  it  will  be 
sufficient  for  me  to  call  to  mind,  that  in 
ships  in  motion  it  is  only  customary  to 
throw  the  log  three  or  four  times  a  day.  If, 
however,  we  should  only  succeed  in  affording 
the  means  of  measuring  speed  in  calm 
weather,  in  an  intermittent  manner,  and 
even  under  conditions  essentially  manual, 
but  with  a  light  instrument,  of  elementary 
simplicity,  easy  to  construct  and  to  repair, 
I  think  we  shall  have  attained  an  end  of 
unquestionable  utility,  and  it  is  the  hope  of 
that  result  that  attaches  me  to  .the  prosecu- 
tion of  this  research. 


BriUUnU  Jurora. — Mr.  E.  Lowe,  of  the 
Highfield  House  Observatory,  observed  a 
brilliant  display  of  aurora  borealis  at  that 
spot  on  the  night  of  Wednesday,  the  2£th 
instant,  of  which  he  gives  the  following 
account : — *'  The  weawer  for  some  days 
past  had  been  very  fine,  with  north-east 
wind  and  an  almost  cloudless  sky.  The  sun 
last  evening,  as  it  set,  was  of  a  deep  carmine 
colour,  and  a  red  haxe  surrounded  the 
horison;  this  haze  remained  all  night. 
From  llh.  20m.  p.m.  till  Ih.  22m.  a.m.  the 
moon  was  attended  by  two  mock  moons, 
very  elongated  and  bright  (they  were  formed 
in  cirrous  haze),  on  the  horizontal  level  of 
the  moon,  and  at  a  distance  of  23^  30^  on 
either  side.  From  llh. 25m.  p.m.  until  Ih. 
30m.  a.m.,  auroral  streamers  were  almost 
constant  between  the  limits  X  Andromeda 
and  Cor.  Caroli;  they  seldom  extended 
beyond  the  altitude  of  Polaris,  commencing 
at  a  low  auroral  arch,  whose  upper  edge 
passed  through  a  Andromedae.  This  arch 
was  of  an  orange  colour,  while  the  streamers 
were  colourless.  All  the  streamers  moved 
easterly  (during  a  similar  phenomenon  on 
the  21  St  of  February,  1852,  they  all  moved 
westerly).  The  following  are  the  principal 
streamers : — 1  Ih.  26m.,  through  y  Cassio- 
peia ;  llh.  36m., many  through  Ursa  Major 
and  Cassiopeia;  llh.  5dm.,  uightly  west  of 
Polarta;  ]2b.57ni.,at  maximum  brightness, 
the  whole  northern  horizon  between  the 
limits  above  named  filled  with  streamers 
rising  to  an  altitude  of  53^,  the  most 
brilliant  through  s  Cassiopeia  and  ^  and  x 
XJrss»  Majoris;  Ih.  5m.,  through  y  Cassio- 
peia and  ft  UrssB  Migoris;  Ih.  15m.,  near 
a  Vnm  Maoris.  During  the  whole  time 
there  was  a  patch  of  orange  light  in  Leo. 
The  cirri  clouds  in  the  south-east  fiickered 
considerably.  Readings  of  the  instruments 
at  10  p.m. : — Barometer  (corrected  and  re- 
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fluced  to  82*  F.)  29-846  inches ;  tempera- 
ture, 50°;  moist  temperature,  46-4°;  maxi- 
mum temperature,  70° ;  evaporation,  0*385 
inches;  brisk  breeze  from  the  north-east 
To-day  wind  east,  hot,  rapidly  falling  baro- 
meter,  and  A  few  cirri  and  cumuli. 


THE  fORTPATRtCK  AND  DONA- 
GHADEE  SUBMARINE  TELE- 
GRAPH. 

This   important  line  of  communication 
has  at  length  been  successfully  effected  by 
a  submarine  cable,  manufactured  by  Messrs. 
Newall  and  Co.,  of  Gateshead,  and  laid  down 
by  that  firm  on  Monday  week  between  Do- 
naghadee  and  Portpatrick.    The  cable  con- 
sists of  six  communicating  wires,  insulated 
in  gutta  pePcha,  and  protected  in  the  usual 
manner  by  an  outer  covering  of  iron  wire. 
It  could  not  be  laid,  as  was  intended,  during 
the  previous  week,  owing  to  the  gales  from 
the   East   preventing  the   opening   of    the 
dock  gates  at  Sunderland  to  let  the  vessel 
containing  it  pass  out.    As  several  previous 
attempts  to  lay  a  submarine  telegraph  across 
the  Irish  Channel  had  failed,  every  care  was 
taken  to  insure  the  successful  tennination 
of  the  present  attempt,  and  the  expedition, 
consisting   of   the   screw-steamer    William 
Hutt   (with   the    cable   and    apparatus    on 
board),  the  Conquerer,  and  the  Wizardy  left 
the  Irish  coast,  having  landed  the  end  of 
the  cable  at  a  point  about  two  miles  to  the 
south  of  Donaghadee    harbour,  and   com- 
menced the  submersion  of  the  cable.     This 
operation  was  performed  under  the  guidance 
of  ^  Captain   Hawes,   R.N.,   especially    ap- 
pointed  by  the   Admiralty,  who  rendered 
^reat  assistance  in  determining  and  direct- 
ing the  exact  course  to  be  pursued,  without 
which,  in  all  probability,  the  squadron  could 
not  bave  successfully  overcome  the   swift 
tides  and  adverse  currents  prevalent  through- 
out in  this  part  of  the  Channel.     The  party 
who  accompanied  the  layine  of  the  cable 
included,  Messrs.  Newall,  the  contractors; 
Mr.  Staihanj,  of  the  Gutta  Percha  Works ; 
Mr.    Bright,   the    Secretary;    Mr.    Charles 
Bright,  the  engineer  of  the   English  and 
Irish  Magnetic  Telegraph  Company;  Mr. 
Keid,   the  telegraph    engineer;    and    Mr. 
Moselcy.     The  cable  was  landed  on  Wed- 
nesday morning,   iit*  a   sandy  bay  (called 
Mora-bay),  a  little  to   the   north  of  Port- 
patrick,   which    belongs   to   Mr.    Blair,   of 
Dunskey,  who  kindly  accorded  permission 
for  the  laying  of  the  landwires  tnrough  his 
estate ;  and  as  soon  as  the  end  had  been  taken 
up  to  the  position  assigned,  the  instiuments 
were  put  in  operation,   and  the  following 
message  was  dispatched : — 


"  Mora-bay,  Portpatrick,  Monday,  May  28. 

"  The  directors  of  the  English  and  Irish 
Magnetic  Telegraph  Company  beg  to  ac- 
quaint his  Excellency  the  Lord  Lientenant 
that  they  have  this  morning  successfully 
effected  communication  between  the  shores 
of  Great  Britain  and  Ireland,  by  means  of  a 
submarine  cable  from  Portpatrick  td  Dona- 
ghadee.** 

The  cable  at  each  side  was  then  burled  in 
the  trenches  prepared  for  its  reception,  and 
instruments  connected  to  serre  as  A  means 
of  communication  for  a  short  time,  until 
the  subterranean  line  of  six  wires  noW  being 
carried  from  the  company's  station  at  Car- 
lisle, through  Dumfries,  to  meet  the  cable 
at  Portpatrick,  Is  completed  to  that  Spot; 
and  an  underground  line  is  about  to  be  ex- 
tended from  the  Irish  end  of  the  cable  at 
Donaghadee  to  Newtownnards,  the  terminal 
station  of  the  County  Down  Railway,  along 
which  the  wires  of  the  English  and  Irish 
Magnetic  Telegraph  Company  are  nearly 
completed  to  Belfast.     At  Belfast  the  wires 
meet  the  company's  line  of  telegraph  already 
completed  over  the  Ulster  Railway,  and  will 
be   carried,  via  the   Belfast  Junction   and 
Dublin   and  Drbgheda  Railways,  into  the 
company's  offices  on  College-green,  Dub- 
lin, where  their  line  from  Galway  (already 
working)  and   their  southern  line  of  tele- 
graph, now  in  forward  course  of  construc- 
tion fVom  Cork,  will  concentrate.  The  lines 
of  the  English  and  Irish  Magnetic  Tele- 
graph Company  now  working  between  Li- 
verpool,  Manchester,   Blackburn,   Bolton, 
and  Preston,  and  between  Carlisle,  Glasgow, 
Greenock,  and  Edinburgh,  and   thdse  now 
in  forward  progress   between  London  and 
Manchester  (consisting  of  the  subterranean 
Wires),  and  between  Preston  and  Carlisle, 
will  join  on  at  Carlisle,  and  the  three  capi.. 
tals  and  chief  towns  of  England,  Scotland, 
and  Ireland,  will  be  thus  brought  into  instan- 
taneous communication  with  one  another. 


LAUNCH  OF  THE  "HIMALAYA." 

The  splendid  scre^  steamship/Z/mara^a,  de- 
signed and  built  for  the  Peninsular  andOri- 
enta)  Company,  under  the  inspection  of  Mr. 
F. Waterman,  jun.,  at  Mr.CJ.Mare  andCc's 
establishment  at  Black  wall,  was  launched 
on  Tuesday  week  last  in  the  presence  of 
a  large  number  of  spectators,  which  included 
the  Directors  of  the  Company  and  several  of 
the  nobility.  The  ceremony  of  christening 
the  vessel  was  j»erfonned  by  Lady  Matlie- 
son,  wife  of  Sir  James  Matheson,  chaiiman 
of  the  Peninsular  and  Oriental  Company ; 
and  at  half-past  two  o'clock  (shortly  before 
high  water)  the  vessel  glided  into  the  water 
amid  the  cheers  of  tbe  numerous  spectators. 
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67  an  excellent  arrangement  of  ropes  aU 
tached  to  the  eastern  bank  of  the  cieek, 
which  were  made  of  safficient  strength  to 
turn  her  a  little  to  the  eastward  at  the 
111  omen  t  of  the  launch  and  then  break,  the 
launch  was  most  satisfactotily  effected. 

The  Himalaya  was  commenced  in  Novem- 
her,  1851|  and  her  length  between  perpendi* 
culars  is  340  feet ;  breadth  46  feet  2  inches  j 
depth  of  hold,  34  feet  9  inches ;  and  she  ii 
of  3,550  tons'  burden,  with  engines  of  700 
horse  power,  by  John  Penn  and  Son.  She 
was  originally  intended  to  have  paddle- 
wheels,  with  engines  of  1,200  horse  power, 
but  subsequently,  and  before  she  was  too 
far  advanced,  it  was  decided  that  she  should 
be  fitted  with  a  screw  propeller  and  engines 
of  700  horse  power  on  the  most  approved 
principle.    • 

tier  accommodation  will  be  for  400  cabin 
passenger?!  carrying  500  tons  measurement 
good«,  and  1,200  tons  of  fuel.  She  is  ad- 
mirablr  protected  from  risk  at  sea,  having 
been  fitted  with  six  water-tight  bulkheadsi 
and  is  to  have  an  entire  outfit  of  Trotman's 
improved  Porter's  anchors, — the  excellency 
of  which,  as  regards  safety,  strength,  and 
holding  powers,  has  been  proved  in 
numerous  inatAOcSs  dn  board  the  Penin- 
sular and  Oriental  Company's  extensive 
fleets  and  affirmed  by  the  Committee's  re- 
port dn  anchors  of  all  nations  to  possess 
124  per  cent,  superiority  over  the  estab- 
lished anchor  for  the  navy  in  the  above 
respects,  ller  bower-anchors  will  only  bo 
48  and  50  cwt,  instead  of  ordinary  anchors 
tveiffhing  5  tons  each,  and  a  saving  equal 
td  the  great  di^erence  in  these  weights  on 
the  bows,  or,  as  it  may  be  termed,  at  the 
extreme  end  of  the  lever,  will  be  effected ; 
il^hlch  is  an  object  of  great  importance  to  a 
ship  built  on  .fine  lines  for  speed,  especially 
when  contending  against  a  head  sea. 

TRIAL  OP  MARSTOK'S  15REECH- 
LOADING  ANti  SELP-CLEANING 
RIFLES  AT  LORD  RANELAGH'S. 

A  nioHLT  interesting  examination  of  this 
now  celebrated  intention  took  place  on  Wed- 
nesday, June  1st,  at  the  country  residence 
of  Lord  Ranelagh,  near  Putney,  in  the  pre- 
sence of  a  great  number  of  noblemen  And 
scientific  gentlemen,  amongst  whom  we 
observed  Lord  Lonsdale,  Ldrd  Stafford, 
Lord  Churchill,  Captain  Bean,  Mr.  Jud- 
kins,  and  Mr.  True  of  America,  Mr.  Fur- 
long of  Dublin,  Mr.  P.  E.  Barnes  of  Lon- 
don, Lieutenant  W aler,  R.A.,  &c.,  &c. 

On  former  occasions,  while  noticing  the 
wonderful  results  obtained  with  these  ex- 
tremely  eimple  and  efiectlve  weapons,  ^e 
gsTe  iin  account  of  their  construction ;  add 


in  No.  1538  will  be  found  a  detailed  descrip- 
tion of  it,  with  figures.  We  may  now  explain 
briefly,  for  the  convenience  of  our  readers, 
that  iii  this  breech-loading  arrangement 
the  cartridge,  containing  charge,  shot, 
and  wad,  is  deposited  in  a  chamber  at  the 
butt,  and  thrust  forward  into  the  barrel  of 
the  piece  by  working  a  lever,  which  termi- 
nates inside  with  a  breech-bolt  in  contact 
with  the  cartridge,  and  outside  in  a  cutved 
figure  which  forms  the  trigger-guard  when 
the  piece  is  ready  for  discharging.  The 
priming  fire  passes  through  a  perforation 
m  the  breech-bolt,  and  explodes  toe  charge. 
The  wad  remains  behind,  but  is  expelled  at 
the  next  discharge,  clearing  out  the  barrel 
as  it  passes.  AAer  some  thousands  of  dis- 
charges, the  bore  of  the  piece  remains  per- 
fectly clean  :  and  the  only  use  of  the  ram- 
rod is,  if  aesired,  to  drive  the  cartridge 
back  into  the  recess  when  it  is  unnecessary 
to  fire  it. 

The  experiments  were  conducted  under 
the  superintendence  of  Mr.  John  Trainor 
Moulton,  who  was  the  first  to  appreciate 
the  advantages  of  this  contrivance,  and  has 
made  wonderful  progress,  both  in  this  coun- 
try and  in  France,  in  bringing  them  to  the 
knowledge  of  the  military  authorities. 

The  specimens  of  this  fire-arm  which  Mr. 
Moulton  selected  for  the  tri^  were  a  rifle, 
a  dttek.»gun  for  shot,  and  a  pistol.  The 
tatige  was  100  yards,  and  at  that  distance 
the  admirable  precision  with  which  nearly 
every  shot  told  drt  the  tirget  Jras  highly 
satisfactory  to  the  noblemen  ahngentlemen 
present,  nearly  all  of  whom  made  a  trial  of 
the  arm. 

The  chief  feature  In  this  weapon,  as  al- 
ready suggested,  consists  in  placing  a  pre- 
pared cartridge  in  the  chamber  at  the 
breech,  and  by  a  very  simple  lever-power, 
whieh  forms  the  trigger-guard,  the  charge 
is  instantly  forced  home  into  the  barrel.  In 
the  axis  of  the  wad  Is  a  small  hole,  ahd  by 
means  of  a  common  percussion- cap  the 
cartridge  is  discharged  with  the  utmoi^t 
certainty  by  the  fire  entering  through 
this  hole.  As  each  successive  shot  was 
fired  at  the  trial,  the  wad  left  behind  it  at 
the  pretious  discharge  was  found  to  be 
fbrced  out,  and  in  its  exit  the  barrel  was 
perfectly  cleaned.  Thus,  at  the  conclusion 
of  the  practice,  the  arms  were  as  clean  as 
when  tney  were  taken  out  of  their  cases ; 
although  no  less  than  200  roundft  Were 
fired. 

To  test  the  value  of  these  cartridges,  a 
number  were  lef^  soaking  in  water  for  up- 
wards  of  an  hour,  and  notwithstanding  this 
severe  teat  of  theit  efflciencyi  especially  for 
marine  service,  not  one  of  them  missed  fire. 
Mr*  Moulton,  in  order  to  show  the  ra^pi- 
dity  iVith  which  he  could  load  and  fire  with 
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these  &rms,  discharged  the  rifle  ten  times 
in  one  minute;  and  so  rapid  is  the  operation 
of  loading,  it  is  a  curious  fact  that  the 
relative  proportion  of  the  times  for  loading 
and  priming  is  inverted,  and  that  the  time 
occupied  in  placing  the  cap  on  the  nipple 
is  nearly  douhle  that  of  loading. 

This  weapon  was  deemed  hy  the  nohlemen 
and  gentlemen  present  a  superior  military 
arm,  and  one  that  should  be  adopted  by  all 
governments  that  mean  to  maintain  their 
military  ascendancy  among  the  armed  powers 
of  the  world,  while  for  independent  rifle 
clubs,  and  the  militia,  it  would  be  almost 
invaluable,  as  it  would  simplify  the  present 
mode  of  exercise. 

The  party  partook  of  an  elegant  lunch 
which  the  noole  Lord  had  provided,  and 
separated  at  half- past  four,  expressing  them« 
selves  much  pleased  with  the  experiments. 

Mr.  Moulton  is  about  to  make  these  ex- 
cellent guns  on  a  large  scale  at  Manches- 
ter; and  he  has  fixed  upon  that  place  for  the 
seat  of  the  manufacture ;  because,  the  details 
being  so  simple,  they  require  machinists 
rather  than  gun-smiths  for  carrying  into 
effect. 

THE    SCREW    FRIGATE 
"TRIBUNE." 

The  Tribune,  30,  screw  steam-frigate  was 
taken  out  of  the  basin  on  Thursday,  26th 
ult,  and  went  down  the  river  at  a  quarter 
before  four  o'clock.  The  draught  of  water 
of  this  fine  frigate,  equal  in  size  to  many 
of  the  old  50- gun  frigates,  was  17  feet 
3  inches  aft  and  14  feet  6  inches  forward, 
and  her  screw  14  feet  1  inch  in  diameter, 
and  in  the  line  on  length  of  keel  2  feet 
10}  inches,  with  a  pitch  of  17  feet  6  inches. 
The  means  of  disconnecting  the  propeller  is 
by  a  T-head  or  propeller  boss,  drawn  out  of 
the  clutch  on  the  end  of  the  shaft  by  raising 
the  propeller.  The  mode  of  raising  the 
propeller  is  very  simple,  the  tackle  being 
over  a  cross-head  to  the  capstan.  The  en- 
gines are  of  350.horse  power,  with  tubular 
boilers  level  with  14  feet  6  inches  water- 
line.  There  are  twelve  furnaces,  and  only 
one  funnel,  5  feet  3}  inches  in  diameter, 
and  48  feet  in  height  above  the  fire-bars, 
constructed  on  the  telescopic  principle,  and 
so  placed  that  the  mainmast  is  41  feet  clear 
abaft  from  it.  The  engines  are  very  com- 
pact, working  on  the  direct-action  prin- 
ciple, and  made  from  62  to  64  revolutions 
per  minute,  the  contract  number  being  60. 


THE  TRADES  OF  BIRMINGHAM. 

In  the  great  majority  of  articles  of  iron- 
mongery, such  as    locks,    flre-irons,  and 


hollow  ware,  made  in  the  neighboiirliood  of 
Willenhall  and  Darlaston,  the  trade  is 
unusually  brisk,  and  as  yet  there  has 
been  no  abatement  of  the  demand  for  the 
Australian  market.  Plated  goods  are  being 
sent  out  in  immense  quantities,  and  diggfing 
implements  continue  in  great  request.  The 
dimculty  at  the  present  time  in  meet  of  the 
trades  of  Birmingham  is,  to  obtain  work- 
people. Wages  are  good,  and  many  of  the 
operatives,  in  South  Staffordshire  more  par. 
ticularly,  neglect  to  work  full  time.  Even 
if  the  workmen  were  universally  induatrioiu 
in  many  branches  of  ironmongery,  labour 
would  be  scarce,  and  wag^s  proportionately 
more  remunerative.  # 

There  has  been  no  alteration  in  the 
copper  market  during  the  week.  A  rise  of 
}d.  per  lb.  was  expected  on  Tuesday ;  but 
from  all  we  hear,  although  ore  is  now  said 
to  have  a  slight  upward  tendency,  no  ad- 
vance  in  Birmingham  has  yet  been  deter- 
mined upon.  The  manufacturers  of  brass 
and  copper  articles  continue  to  complain  of 
the  injury  done  to  their  tradea  by  the  un- 
settled state  of  the  metal  market. 


THE  IRON  TRADE. 

Bhrmingham.  —  The  principal  matter  of  in- 
terest in  the  trade  of  this  district  during 
the  past  week  has  been  the  balance-sheet 
exhibited  at  the  meeting  of  the  creditors  of 
Mr.  John  Attwood,  held  on  Monday  last  It 
has  constituted  the  chief  topic  of  conversa- 
tion among  the  ironmasters  and  merchants 
of  the  town  and  neighbourhood  ever  ainoe 
it  made  its  appearance,  and  various  and 
contradictory  are  the  opinions  expressed  as 
to  the  prospects  which  it  affords.  The 
high  reputation  of  Mr.  Coleman  for  acea- 
racy  and  judgment  in  matters  of  account 
and  valuation  inspires  confidence  among 
many;  but  there  are  creditors  who,  looking 
at  the  fact  that  first  promises  of  this  nature 
are  seldom  realized,  look  gloomily  at  the 
figures  placed  before  them.  An  anticipated 
surplus  of  only  20,0002.,  from  so  immenae 
an  estate  as  that  possessed  by  Mr.  Attwood, 
does  not  to  these  gentlemen  afford  any  very 
cheering  prospect.  Such  is  the  prevalence 
of  this  feeling  that,  at  the  commencement 
of  the  present  week,  we  were  informed  debu 
were  in  the  market  at  a  price  considerably 
under  20s.  in  the  pound. 

The  declaration  made  at  the  meeting  re- 
ferred  to,  to  the  effect  that  the  iron  con- 
tracted for  by  Attwood  will  not  be  precipi- 
tately forced  upon  the  market,  will  operate 
advantageously  upon  pricea. 

The  pig  trade  in  this  disuiet  is  still  dull, 
but  its  prospects  after  this  announcement 
are  still  more  cheering.    It  is  a  weU-known 
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fsct,  stated  upon  good  authority,  that  since 
the  late  reductionsi  with  coal  and  stone  at 
present  prices,  pigs  have  been  sold  for  less 
money  than  the  cost  of  making.  This  has 
been  more  especially  the  case  where  parties 
have  been  in  want  of  immediate  cash.  The 
demand  for  manufactured  continues  to  be 
good,  and  prices  upon  the  whole  steady, 
although  since  the  late  shock  there  has 
been  no  difficulty  in  buying  under  quarter- 
day  prices.  The  mills  and  forges  of  the 
district  are  in  active  operation,  and  the 
demand  for  rails  is  unabated.  The  heat  of 
the  weather  during  last  week  threatened  to 
impede  the  operations  of  the  puddlers,  but 
generally  they  have  resolutely  stuck  to  work 
notwithstandinff  the  fatigue  and  inconve- 
nience to  which  they  have  been  subjected. 
It  was  currently  reported  on  26th  ult.  that 
this  class  of  ironmen  were  about  to  "  strike," 
but  the  statement  has  not  since  been  con- 
firmed. 

Glasgow  Pig^Iron  Market. — Oiasgow,  May 
28. — Our  pig-iron  market  has,  during  the 
past  week,  been  very  quiet;  but  prices 
nave  been  well  maintained  to-day.  Mixed 
number  warrants  may  be  quoted  at  51s.  6d., 
i^th  buyers  at  61s. ;  No.  1  G.M.B.,  at  52s. 
to  52s.  6d. ;  Gartsherrie,  at  55s.  6d. 

America, — By  the  royal  mail  steamship 
Atioy  which  arrived  at  Liverpool  on  Satur- 
day, with  advices  from  New  York  to  the 
18th  ult,  we  learn  that  Scotch  pig-iron 
was  in  limited  demand,  at  from  82  to  83  dol- 
laxp  per  ton,  usual  credit. 


STRlNGFELLOWS    PATENT 

POCKET  GALVANIC  BATTERIES. 

(PateDt  dated  October  2, 1852.) 

Thb  batteries  described  in  the  patent  to 
which  we  wish  to  direct  the  attention  of  our 
readers,  constitute  a  new  curative  means 
which  medical  practitioners  have  already 
availed  themselves  of  to  a  very  considerable 
extent,  and  with  marked  success.  Until  the 
appearance  of  Stringfellow's  portable  bat- 
teries, no  convenient  and  efficient  means 
existed  of  producing  a  mild  and  continuous 
stream  of  electricity,  the  action  of  which 
should  not  be  subject  to  interruption  from 
the  patient's  having  occasion  to  go  out  of 

doorn.  The  extraordinary  and  often  instan- 
taneous cures  produced  by  such  a  current 
along  the  course  of  the  affected  nerves  in 
various  acute  and  chronic  discsses,  and  the 
identity  or  close  affinity  of  electricity  with 
the  nervous  power,  have  long  been  admitted 
by  the  most  eminent  medical  and  scientific 


men ;  but  the  difficulty  has  hitherto  been  in 
procuring,  applying,  and  maintaining  such 
a  current  without  subjecting  the  patient  to 
intolerable  restraint,  and,  during  its  appli- 
cation, the  suspension  of  all  ordinary  avoca- 
tions. By  the  present  invention  these  ob- 
jections and  difficulties  are  obviated.  It  is 
portable,  easy  in  ita  application,  and  cer- 
tain  in  ita  action,  and  has  received  the 
highest  testimonials,  not  only  from  the  first 
meidical  men  in  England,  but  from  many 
persons  who  have  applied  the  batteries  with 
wonderful  success,  in  cases  of  rheumatism, 
nervous,  neuralgic,  and  spinal  affections, 
bronchitis,  general  debility,  indigestion, 
and  numerous  other  complainta.  The  merita 
of  the  invention  have  been  amply  investi- 
gated and  recognized  in  the  Lancet,  to 
which  Journal  we  would  refer  for  a  detailed 
account  of  ita  medical  properties. 

It  will  be  seen  from  the  subjoined  de- 
scription of  the  structure  of  the  instrument, 
which  is  exhibited  in  the  accompanving 
figures,  that  it  consista  of  a  nmnber  of  ele- 
menta  proportioned  to  the  intensity  of  cur- 
rent required,  and  folded  together  into  a 
case  no  larger  than  a  lady's  card-oase.  The 
wires  whicn  communicate  with  its  poles 
pass  through  two  orifices  in  the  top  of  the 
case,  and  are  furnished  with  discs,  or  flat 
electrodes,  which,  by  a  small  elastic  string, 
may  be  easily  secured  on  any  part  of  the 
person. 

The  construction  of  the  batteries  will  be 
readily  understood  on  referring  to  the  ac- 
companying figures.  Each  element  is 
formed,  as  usual,  of  two  ^letals,  one  of  which 
is  electro  positive  to  the  other,  zinc  and 
copper  being  most  commonly  employed. 
The  positive  metal,  zinc,  in  this  combina- 
tion, is  placed  in  the  interior  of  the  element, 
in  tlie  form  of  an  oblong  plate,  and  around 
it  is  wound  a  light  layer  of  some  non- 
conducting substance,  such  as  cotton,  thread, 
silk,  hair,  small  gut,  or  asbestos,  for  the 
purpose  of  insulating  it  from  its  electro 
negative.  A  broader  plate  of  the  n^ative 
metal,  either  in  the  form  of  gauze,  or 
punched  with  circular  holes,  or  two  rows  of 
transverse  slots,  is  bent  round  the  zinc  plate 
thus  covered,  and  ita  edges  are  then  united 
by  soldering.  To  complete  each  element, 
small  pieces  of  flattened  copper  wire  are 
inserted  benesth,  and  soldered  to,  the  nega- 
tive metal,  but  insulated  from  the  zinc  by 
means  of  small  strips  of  varnished  paper. 
Fig.  1  represents  a  voltaic  series,  or  battery, 
consisting  of  elementa  constructed  upon 
the  principle  of  Mr.  Stringfellow's  patent, 
in  which  the  enveloping  negative  metal  of 
each  element  is  seen,  with  its  transverse 
perforations,  in  metaUic  contact  with  the 
ends  of  the  zinc  plate  in  the  adjacent  one, 
by  means  of  the  flattened  wires,  which  are 
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loldcred  lb  Ihe  tine  i>  well  aa  to  tlie  copp^. 
A  g'eil  number  ot  llieie  small  elfmcnta, 
combined  in  ilieminnerdMcribed,  produce, 
in  Ihe  aggregate,  *  conaiderable  «  fleet,  which 
rendera  them  auaceptible  of  being  pieked  in 
■a  extremely  imall  apace,  and  ;et  be  able 
to  let  with  all  the  energy  requiaile  for 
ntedieal    purpoaea'     Wheta    eo  cotnbined, 


great  intenaity,  by  uniting  the  polea  of  one 

plate  to  those  of  the  next  in  the   aeriea,  bj 

fans  of  the  projecting  tnhea  CC,  iihich 

e  made  hallov  for  the  purpose  of  iniert- 

X  the  connecting 


any  nnmber  to  foim  a 
Fig.  3. 


lai-ger  haltery  of 


eon pet  I 


e  C  ii 


1  to  the  tine  or 
attached  to  the 


of  a  rigid  connection  throughout,  boireTer. 
there  li  a  hinged  joint,  AA,  which  admiti 
of  the  battery  being  folded,  and  inaerted 
Into  acate  aa  represented  in  Fig.  3,  ao  aa  to 
be  easily  portable.  The  hinge  is  lo  ar. 
ranged,  that  one  aide  of  it,  or  half  the 
hinge,  shall  be  in  eommunication  with  Ihe 
positire  metal,  while  the  other  half  ia  in 
conneotion  with  the  negaliie  metal.  The 
projecting  lubei.  CC,  are  placed  st  the 
oppoaite  endi  of  the  series.  There  is 
another  srrsngement,  in  which  the  com- 
pound plates  are  hinged  at  their  shorter 
edges.  Either  plan  ia  equally  e&ecIiTe, 
though  not  equally  convenienl  for  the  pur- 
poae  of  manufacture,  and  any  number  of 
compoaod  platea  may  bo  connected  on 
either  plan. 


excited  by  drawing  along  theii 
sponge  moistened  with  dilated  aeid,  Ihe 
iutenait;  of  the  current  generated  lieing 
dependent  upon  the  alrengib  of  the  exciting 
liquids.  In  order  to  convey  the  electric 
current  generated  by  the  batteries,  the 
operator  inserta  into  the  prqjecling  tabes. 


CC, 


jsed  for 
idoltach 


lallic  pin< 


:ting  the  ends  of  necklaces. 


0  Ihtm  flexible  r 


tiallic  bands 
I    metallic 


0  the  I 
iloyed. 


s  for 


KhichthecurrFnilslobeeiT 

flexible  conducting  cords  a 

following    manner :  —  Around    threads   of 

cotton  or  silk  thin  atrips  of  flattened  wire 

are    wound,   and    a    seriea    of    threada    ao 
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covered  are  twisted  together,  so  as  to  form 
a  cord|  or  band,  and  which  is  afterwards 
braided  with  threads  of  silk  or  mohair. 

In  describing  Mr.  Stringfellow's  patent, 
we  have  spoken  of  copper  and  zinc  as  the 
two  electrically  opposite  metals  employed  ; 
any  two  other  metals,  the  one  electro  posi- 
tive to  the  other,  may,  however,  be  used 
with  more  or  less  advantage.  The  patentee 
observes  on  this  point,  that  he  finds  that 
batteries  of  great  intensity  are  formed  from 
plates  of  amalgamated  zinc  for  the  inside 
or  positive  metal,  covered  with  perforated 
plates,  flattened  wire,  or  wire-gau2e  of 
platinized  silver,  for  the  outside  or  negative 
tnetaL  Nor  is  it  essential  to  the  arrange- 
ment  that  the  zinc  shouM  be  inside  the 
copper,  or  negative.  The  metals  may  be  so 
combined,  that  the  positive  metal  may  form 
the  interior,  and  the  negative  metal  the 
exterior,  or  vice  vend. 

To  excite  the  battery  so  formed,  it  is  only 
necessary  to  take  it  out  of  the  case,  and 
draw  a  small  piece  of  sponge  moistened 
with  distilled  vmegar,  or  one  part  of  acetic 
acid  to  seven  of  water,  several  times  down 
the  centre  on  both  sides  of  each  fold,  not 
wettine  the  painted  edges,  and  taking  care 
that  there  should  not  be  sufficient  vinegar 
to  drop  or  run  down,  as  the  battery  works 
much  better  when  not  too  moist.  The  bat- 
tery ij»  now  replaced  in  the  case,  so  that  the 
gold  tube  and  the  silver  tube  are  connected 
with  the  positive  and  negative  poles.  Next 
insert  the  snap-ends  of  the  conductors  into 
these  projecting  tubes,  the  gold  snap  into 
the  gold  tube,  the  silver  snap  into  the  silver 
tube;  the  other  ends  of  the  conductors 
slide  into  the  metallic  discs,  which  are  to 
be  applied  next  the  skin  by  means  of  the 
elastic  bands  or  pieces  of  tape,  to  the  por- 
tions of  the  body  through  which  it  is  in- 
tended to  pass  the  electric  current. 

The  battery  when  in  use  may  be  carried 
in  the  pocket,  or  attached  to  any  part  of 
the  garments,  and  the  conductors  applied 
in  the  manner  most  convenient  to  the 
wearer,  so  that  the  metallic  discs  are  in 
contact  with  the  skin,  previously  moistening 
them  with  a  little  water.  A  sufficient  cur- 
rent of  electricity  may  be  passing  without 
creating  any  sensation.  Indeed,  where,  as 
in  most  cases,  a  gentle  continuous  stream  is 
required,  any  pricking  sensation  continued 
beyond  the  first  few  minutes  would  show 
that  the  current  was  too  powerful,  and 
should  be  reduced  by  damping  the  battery 
with  the  distilled  vinegar  diluted,  or  by 
water  only.  After  the  battery  has  been  in 
use  some  hours,  and  its  strength  dimi- 
nished, it  may  be  renewed  by  again  moist- 
ening the  plates.  In  applying  the  battery, 
as  a  rule,  the  diseased  or  painful  part 
should  be  interposed  between  the  two  me- 


tallic discs;  and  as  subsidence  cnnnot  take 
place  in  this  arrangement,  it  will  be  neces- 
sary occasionally  to  wash  the  battery  in 
clean  water,  with  a  tooth  or  nail-brush,  and 
to  let  it  dry  before  returning  it  to  the  case. 
They  are  manufactured  very  neatly,  by 
Mr.  Stringfellow,  at  Chard,  Somersetshire, 
and  are  now  being  sold  in  great  numbers  by 
the  Messrs.  Elliot,  opticians,  in  the  'West 
Strand. 


SOCIETY  OF  ARTS. 
SittiHg  rf  Wedneadayj  May  2d/A. 

The  Twenty-second  Ordinary  Meeting  of 
the  Society  was  held  on  Wednesday,  the  25th 
ult.,  Thomas  Winkworth,  Esq.,  Vice-presi- 
dent,  in  the  chair. 

A  paper  was  read,  "  On  Recent  Improve- 
ments in  Chronometers,"  by  Mr.  Loseby. 

The  paper  commenced  with  a  general  de- 
scription Of  the  different  parts  of  a  chrono- 
meters, divided  into  the  train,  the  escape- 
ment, and  the  balance,  with  its  spring ;  and 
after  giving  various  reasons  to  show  the 
small  advantage  that  could  be  derived  from 
perfection  of  form  in  the  train -wheel  teeth, 
it  proceeded  to  notice  the  escapement,  where 
the  first  material  difference  between  one 
kind  of  watch  and  another  presented  itself. 
The  chronometer  escapement  was  then  de- 
scribed with  the  aid  of  large  drawings,  and 
the  various  points  noticed  which  constitute 
its  great  superiority  over  ail  other  balance 
escapements.  Mr.  Loseby  then  proceeded 
to  observe,  that  it  was  a  general  opinion 
that  the  chronometer  escapement  is  more 
subject  to  injury  than  the  lever,  and  some 
other  of  the  common  escapements.  So  far, 
however,  as  concerned  its  liability  to  acci- 
dent in  actual  use,  he  believed  this  opinion 
to  be  erroneous;  for  he  had  never  known 
an  instance  where  the  detent  had  been 
broken  in  use,  and  the  balance  staff  and 
other  portions  were  quite  as  easily  injured 
in  the  lever  escapement  as  they  were  in  the 
chronometer. 

The  various  adjustments  necessary  in 
chronometers  were  enumerated,  which  were 
styled  the  mental  workmanship,  to  distin- 
guish it  from  the  mechanical ;  as  the  most 
practised  eye  could  not  discover  whether 
they  had  been  made  or  not,  and  hence  the 
great  difference  in  value  which  might  exist 
between  one  chronometer  and  another. 
After  describing  the  isochronous  adjust- 
ment  for  change  of  arc  and  the  adjustment 
for  positions,  the  paper  proceeded  to  de- 
scribe the  second  adjustment,  which  re- 
ferred to  the  compensation  for  change  of 
temperature  ;  and  which   brought  the  au- 
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thor  to  that  part  of  the  subject  to  which  it 
was  his  intention  more  particularly  to  allude, 
from  its  being  the  only  portion  of  the  chro- 
nometer in  which  any  well-established  im- 
provement  had  been  made  within  the  last 
half  century ;  all  the  finest  chronometers 
being  constructed,  with  this  exception,  pre- 
ciaely  as  they  were  fifty  years  ago.  The 
ordinary  compensation  balance  was  then 
described  with  the  aid  of  diagrams,  and  the 
method  of  adjusting  it. 

In  speaking  of  the  finest  chronometers, 
those  having  the  ordinary  balance  could  not 
now  be  included;  as  their  errors,  when 
most  perfectly  adjusted,  were  still  suffi- 
ciently  large  to  be  seen  without  very  long 
trials,  on  account  of  what  was  generally 
called  the  supplemental  error.  This  could 
not  be  corrected  by  the  ordinary  means,  aa 
the  balance  spring  lost  elastic  force  at  an 
accumulating  rate  over  the  effect  produced 
by  the  compound  lamina  of  the  balance, 
and  consequently  the  chronometer  could 
only  be  adjusted  to  keep  the  same  rate  at 
two  points  on  the  thermometer,  between 
which  it  would  alter. 

The  following  appeared  to  the  author  to 
be  the  conditions  which  a  perfect  compen- 
sation for  the  secondary  error  should  fulfil : 

1. — It  «hould  gradually  accumulate  in 
effect  from  one  extreme  of  temperature  to 
the  other,  in  the  progression  required  by 
the  change  of  elastic  force  in  the  balance 
spring. 

2. — The  secondary  compensation  should 
be  susceptible  of  adjustment  by  rule  alone; 
for  if  this  could  only  be  efiected  by  actual 
trial,  as  in  the  primary  compensation,  the 
extra  time  required  would  preclude  the 
probability  of  its  coming  into  general  use. 

3. — After  it  has  once  been  adjusted  the 
compensation  should  remain  permanent  and 
not  liable  to  derangement. 

4. — ^The  secondary  compensation  should 
not  interfere  in  the  slightest  degree  with 
the  action  of  the  primary  compensation ; 
for  as  the  motion  of  the  laminae  in  a  large 
box  chronometer  only  amounts  to  «^o  of  an 
inch,  to  produce  a  difference  in  the  rate  of 
380  seconds  a  day,  in  a  change  of  tempera- 
ture from  320  to  lOO^  Fahr.,  any  such  in- 
terference would  eventually  prove  fatal  to 
the  chronometer's  good  performance. 

With  reference  to  the  first  condition,  he 
said,  I  find,  by  a  great  number  of  experi- 
ments and  trials,  extending  over  a  period 
of  ten  years,  partly  made  by  myself  and 
partly  conducted  at  the  Royal  Observatory, 
Greenwich,  that  the  law  of  loss  of  elastic 
force  in  the  spring  requires  J-g  of  the  entire 
compensation  to  increase  over  the  effect 
produced  by  the  compound  lamina,  in  the 
progression  shown  on  diagram,  where  the 
distance  gradually  accumulates  throughout. 


The  different  plana  proposed  for  removing 
the  defect  were  divided  into  two  classes,  one 
of  which  included  those  methods  in  which 
auxiliary  weights  were  brought  into  aciion 
at  certain  temperatures ;  the  other,  the 
plans  intended  to  produce  an  accumulating 
effect  throughouL  The  first  class  was  re* 
presented  by  Mr.  EifTe's  balance,  and  the 
second  by  Mr.  Dent's,  which  were  de- 
scribed by  the  aid  of  drawings,  and  their 
capabilities  examined  with  reference  to  the 
conditions  already  laid  down.  The  last 
method  introduced  was  that  patented  bj 
Mr.  Loseby,  in  which  mercury  is  employed 
to  eflTect  the  secondary  compensation.  The 
principle  and  action  of  this  balance  were 
fully  described,  its  ability  to  fulfil  the 
necessary  requirements  tested  by  the  con- 
ditions before  applied  to  the  others,  and 
also  the  object  for  which  Le  Roy  employed 
mercury  in  the  balance  during  the  last 
century. 

Having  considered  the  constructions 
themselves,  and  tlie  principles  on  which 
they  are  based,  the  ^per  proceeded  to 
notice  the  results  obtamed  in  actual  triaL 
Fortunately,  in  this  country,  aa  in  others, 
the  Government  had  instituted  trials  of 
chronometers  for  many  years  past,  and  had 
thereby  afforded  a  practical  test  of  the  ad- 
vantages to  be  derived  from  the  improve- 
ments proposed  from  time  to  time.  At  the 
present  day,  before  any  addition  could  be 
recognized  as  an  improvement,  it  must 
have  successfully  established  its  title  in  the 
sharply-contested  trials  of  the  Royal  Ob- 
servatory. Mr.  Loseby  then  proceeded  to 
give  an  account  of  these  trials,  fironi  two 
letters  on  the  subject,  addressed  to  the 
Board  of  Admiralty ;  one  written  by  Mr. 
Dent,  and  the  other  by  himself,  from  the 
latter  of  which  the  following  Table  is  ex- 
tracted, with  the  remarks  immediately  pre- 
ceding it 

In  extracting  a  summary  from  the  rates, 
to  show  the  reliance  that  can  be  perma- 
nently placed  on  the  different  construc- 
tions, he  included  a  period  of  five  years,  as 
the  rates  exhibited  great  uncertainty  of  the 
same  maker  maintaining  the  same  position 
one  trial  with  another ;  not,  however,  that 
this  would  favour  Iiis  chronometers,  for 
they  had  not  only  obtained  the  first  posi- 
tion, but  kept  it  four  years  out  of  the 
five. 

The  first  Table  consisted  of  the  errors  of 
all  the  chronometers  added  together  for  the 
several  years,  and  a  mean  taken  of  the 
whole ;  and  the  second  Table  contained  the 
errors  of  Loseby' s  chronometers  in  the 
same  years,  so  that  a  comparison  of  the 
two  would  show  the  amount  of  superiority 
in  Loseby' s  chronometers  over  the  general 
average. 


800ZETT  OF  ABT8. 


453 


Abstract  from  the  Rates  of  all  the  Chrono- 
meters (140)  which  have  been  tried  at 
the  Royal  Observatory,  Greenwich,  from 
1848  to  1852. 


Tear. 

Difltoenee  be- 
tween the 
greatest  and 
toast  weekly 
rate. 

Oreatett  dUfor- 

enee  between 

one  week's  rate 

and  the  next 

Trial 
No. 

1848 
1849 
1850 
1851 
1852 

Mean  of 
5  yean. 

B. 

27-2 
34-0 
370 
29-6 
28-5 

8. 

12-9 
23*4 
24-5 
17-5 
19-3 

53-0 
80-8 
860 
64-6 
671 

156-3                97-6 

1 

851-5 

31-3 

19-5 

70-3 

Errors  of  Loseby's  Chronometers  in  the 
same  Trials. 


Year. 

Dillbrenee  be- 
tween the 
neatest  and 
least  weekly 
rate. 

Greatest  diffisr- 
enee  between 

one  week's  rate 
and  the  next. 

Trial 
No. 

1848 
1849 
1850 
1851 
1852 

Mean  Of 
S  years. 

8. 

11-0 
17-3 
12-7 
16-5 
11-7 

8. 

5-6 
9-2 
4-7 
4-4 
9-4 

22-4 
35-7 
221 
25-3 
30-5 

69  2 

33-3 

136-0 

13-8 

67 

27-2 

Since  1848  the  trials  have  been  rendered 
more  severe  by  the  chronometers  beinj  ex- 
posed to  greater  extremes  of  temperature. 

In  the  short  discussion  which  ensued, 
Mr.  Denison  read  the  following  Table  of 
the  comparative  rates  during  equal  periods 
of  eight  weeks,  of  cold,  mean,  and  hot  tem- 
peratures, of  the  most  successful  chrono- 
meters tried  at  Greenwich  in  the  past  five 
years,  referred  to  by  Mr.  Loseby : 


1849;  range  of  temperature,  28  deg.  to 

Cold.      Mean. 
Loeeby.        .       .    4.1       +  5  6 
Loeeby         .       .    ^i-r    •»-  8-8 
Massey  .    -S'S    —  8*8 

1849 :  temperature,  40  deg.  to  91  deg.— 
Loseby         .       .    HF'''    +1S'1 
Elffe     .  .    -88    -  7-8 

Poole   .       .       .    '-9       —  5*8 

1860t  temperature,  88  deg.  to  105  deg.- 
Loeeby  .     -9*7    -  8*9 

Dent     .       .       .    -8-8    -  7'5 

1851  {  temperature,  18  deg.  to  109  deg.- 
Loseby  .     -1*7    -  88 

Lawson  .    -3*5    —  8*1 


87  deg.— 

Hot. 

-f-S-8 
4.51 
-  8*1 


+18*1 
-10 
-  8-6 


1868 :  temperature,  81  deg.  to  116  d< 
Loseby 
Dent    . 


16  deg.' 
-9       -  6-5 
-H'8    +  S-8 


-  9-2 

-  8 

-  9-8 

-  4*8 

"-  8-7 
-f-4-8 


The  result  was,  that  Mr.  Loseby's  chro- 
nometers had  been  beaten  every  year  with 
respect  to  the  secondary  compensation,  for 
which  his  invention  was  designed ;  once  by 
Massey,  Eifie,  Poole,  and  Lawson,  and 
twice  by  Dent ;  and  moreover,  that  in  two 
out  of  the  three  years  since  the  trials  be- 
came more  severe  as  to  range  of  tempera, 
ture,  Dent's  chronometers  had  beaten  all 
the  others  in  the  accuracy  of  the  compensa- 
tion ;  consequently  Mr.  Loseby's  compensa- 
tion could  not  be  regarded  as  superior,  or 
even  equal  to  several  others  which  were  in- 
vented before  his.  What  Mr.  Loseby  had 
effected  was,  by  the  devotion  of  his  me- 
chanical skill,  die  getting  up  of  one  chro- 
nometer annually,  of  very  great  accuracy, 
as  Mr.  Dent  had  done  in  1829;  but  that 
was  a  trial  of  skilful  execution,  not  of  sci- 
entific  improvement.  For  this  mechanical 
skill  Mr.  Loseby  deserved  great  credit ;  and 
he,  Mr.  Denison,  in  his  capacity  of  Re- 
porter on  Horology  at  the  Oreat  Exhibition, 
gave  him  all  praise  for  his  execution.  His 
chronometers  were  not  the  best,  however, 
for  secondary  compensation ;  nor  would 
they  be  whilst  those  of  Eifie,  Poole,  Massey, 
Lawson,  and  Dent  remained. 

The  Chairman  intimated  that  the  paper 
of  Mr.  Wenham  would  be  read  on  Monday 
evening  next,  and  the  discussion  of  the 
present  paper  would  also  stand  adyoumed 
to  the  same  evening.  He  proposed  a  vote 
of  thanks  to  Mr.  Loseby  for  his  paper, 
which  was  carried  unanimously. 

It  was  also  announced  that,  on  Wednes- 
day next,  June  1st,  being  the  last  Ordinary 
Meeting  of  the  present  Session,  the  Council 
had  determined  to  bring  before  the  Society 
the  Government  announcement  of  the  Uni- 
versal Exhibition  at  Paris,  in  185&,.  and  to 
appoint  a  committee,  with  a  view  to  pro- 
mote the  due  representation  of  British  ma- 
nufacture*, and  to  report  on  what  steps  may 
be  taken  for  obtaining  the  removal  of  those 
restrictions  that  would  at  present  interfere 
with  the  full  representation  of  British  ma- 
nufactures in  France,  in  1S66. 
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INStlttTTION  O?  CiVit  feNGl- 
NEERS.  —  THE  PRESIDENT'S 
SOIREE. 

The  Session  of  the  Institution  of  Civil 
Engineers  attaihed  its  usual  termination  on 
Tuesday  night  in  the  conversazione  given  hy 
the  President,  James  Meadows  Rendel,  Esq., 
who  teceived  with  his  characteristic  affa- 
bility the  SUte  of  the  world  of  seietice  Htld 
literature  to  the  number  of  many  hundreds. 
Those  who  have  experienced  the  pleasute 
of  these  charming  reunions,  and  are  ahle  to 
appreciate  the  advantages  to  the  engineer- 
ing profession  of  the  intercOmmunioation 
of  ideas  of  which  they  afford  so  agreeable 

and  effective  a  vehicle,  will  be  disposed  to 
believe  that,  considering  the  numerous  sub- 
jects  of  interest  that  have  been  brought 
forward  at  some  of  the  recent  sittings  of  the 
Institute,  Ibe  present  was  one  of  peculiar 
interest.  So,  indeed,  it  was,  whether  re- 
gard be  had  to  the  number  and  distinction 
of  the  President's  guests,  or  the  extent, 
variety,  and  importance  of  the  contributions 
forwarded  for  the  occasion.  The  usual  ac- 
companiments of  the  occasion,  moreover, 
were  furnished  forth  dn  a  scale  of  munifi- 
cent hospitality,  and  we  do  hot  remember 
any  anniversary  of  this  occasion  more  com- 
pletely efibctive  in  its  design  and  execution, 
or  mote  thoroughly  appreciated  and  enjoyed 
by  those  who  had  the  good  fortune  to  be 
present. 

An  extremely  extensive  and  valuable 
collection  of  models  of  machinery,  philo- 
sophical instruments,  and  miscellaneous 
apparatus  and  articles  was  displayed  in  the 
theatre  of  the  Institution  and  other  parts  of 
the  building.  Of  these  we  have  only  space 
for  a  general  sketch  of  the  tnost  remark- 
able, or  most  useful,  some  of  which  we  were 
unable  to  examine  with  much  minuteness, 
as  it  was  impossible  to  pass  from  point  to 
point  without  experiencing  inconveniently 
the  incompressibility  of  matter. 

One  of  the  most  striking  objects  in  the 
theatre  was  Mr.  Bryan  Donkin's  fine  ma- 
chinery for  making  paper  in  one  length,  to 
be  limited  only  by  the  continuity  of  the 
nupply  of  pulp.  The  model  of  this  machine 
is  very  large,  though  consisting  of  parts 
which  separately  occupy  but  little  space. 
It  will  be  remembered  that  a  council  medal 
was  awarded  to  Mr.  Don  kin  for  this  inven- 
tion, the  great  characteristic  of  which  con- 
sists in  the  admirable  means  employed  for 
ensuring  the  purity  of  the  pulp  before  it 
reaches  the  gauze  upon  which  it  is  dis- 
tributed. A  succession  of  cam  movements 
impart  a   alight  vibratory   motion   to  the 


sutJTaces  hear  the  tanks,  which  suffices  to 
oaiiae  the  minute  partiolei  of  sand  held  in 
mechanical  suspension  to  faiL  The  ex- 
rangeinents  for  drying,  and  for  adjusting 
the  pressure  upon  the  fabric,  are  also  remark- 
able for  their  ingenuity  and  efficiency. 
Though  occupying  a  considerable  space, 
the  machinery  is  not  nearly  so  expensive  as 
might  be  stlpposed,  and  we  understand  that 
1000/.  is  sufficient  to  cover  the  cofet  of  the 
general  structure,  when  made  on  a  scale 
adequate  to  the  requirements  of  a  moderately 
large  maimfacture. 

In  one  of  the  lobbies  Mr.  Donkin  had  a 
disc  pumping-engine,  acting  upon  a  prin- 
ciple essentially  identical  with  that  of  the 
disc  steam-engine.  Here,  however,  the  opera- 
tion of  the  machine  might  be  described  as 
being  the  converse  of  that  of  the  disc-engine. 
The  latter  is  employed  to  produce  motion 
upon  a  shaft  by  means  of  ^steain-power 
acting  against  a  circular  disc  revolving 
within  a  sphere  provided  with  interior 
cones,  against  which  diametric  contact  is 
made.  Here  the  shaft  is  driven,  and  the 
disc  with  it  The  rarefaction  thus  produced 
within  the  spherical  figure  acts  npoii  the 
water  with  which  the  sphere  communicates 
by  a  pipe,  and  raises  ii  into  the  sphere, 
from  whence  it  is  expelled  tfarongh  the 
educt  pipe  by  the  continuous  action  of  the 
machine.  This  new  and  very  ingenious 
arrangement  has  been  fotmd  extreitiely 
effective  for  the  purpose  just  described,  but 
its  merits  have  been  much  more  severely 
tested  in  its  application  to  an  object  atiU 
more  subtle  in  its  nature.  The  bursting  of 
retorts  in  gas  factories  has  frequently  atisen 
from  the  accumulation  of  pressure  within 
thenii  which  it  is  difficult  to  avoid  by  the 
ordinary  means  employed.  Within  the  last 
half  year,  Donkin's  disc-pump  baa  been 
used  for  this  purpose  with  complete  success, 
it  being  found  to  draw  off  the  products  of 
the  destructive  distillation  as  they  are 
formed.  The  disc  principle  has  undoubtedly 
several  advantages,  of  which  its  compact, 
ness  is  not  among  the  least  i  and  it  will 
probably  work  its  way  more  certainly  by 
this  application  of  its  powers,  than  in  the 
form  in  which  it  was  originally  proposed  for 
practical  purposes. 

Messrs.  Sharp  and  Stewart,  of  Manches- 
ter, exhibited  a  beautifully- made  model  of 
tne  mode  of  assembling  the  spokes  of  iron 
railway  wheels,  which  attracted  a  good  deal 
of  observation  ;  every  joint,  pin,  flange- 
cover,  and  fastening  being  correctly  ex- 
hibited. 

Armstrongs  hydraulic  crane,  of  which  a 
very  elegant  model  was  supplied,  was  exhi- 
bited in  full  operation.  The  principle  of 
this  apparatus  renders  it  extremely  valua- 
ble  in  certain  situations.    It  is  employed  to 
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act  ujJon  the  ptston  of  a  cyUhdet  bstltig  a 
longp  stroke,  and  which,  acting  upon  a 
aimple  and  efi^etltii  arfan^emeiit  of  puHies, 
raises  trith  ease  and  greAt  econoihy  of  tittle 
a  very  considerable  load.  Eteti  the  ttiTtiihg 
of  the  arm  of  the  qf&ne  \h  managed  by  the 
engineer.  A  separate  cyllndct"  is  provided 
for  this  pntpose,  the  end  Of  th^  piston  of 
which  is  fUmished  with  a  rack,  and  this 
acts  upon  a  large  Spur-wheel  at  the  base  of 
the  standard  of  the  crane.  The  model 
6thibited  nassed  very  satisfactorily  the  test 
of  a  consiaerable  weight. 

M.  Alejtis  Soyer  exhibited  the  roasting 
apparatus  by  gas,  with  which,  a  few  weeks 
ago,  he  eflbcted  such  wonderfbl  results  in 
the  kitchen  of  Greenwich  Hospital.  Hating 
only  recehlly  described  the  culinai-y  per- 
formances of  this  arfangemetit  in  terms  of 
high  Commendation,  it  is  scarcely  necessary 
that  we  should  again  recur  to  the  subjecr, 
especially  as  wb  know  *'9oyer's  gas-stove" 
is  finding  &  place  in  eVer^r  well-ordered 
kitchen.  The  great  services,  however, 
which  this  gentleman  has  rendered  to  the 
Community  of  this  country,  by  improving 
our  systems  of  operation  with  reference  to 
the  Adornhients  of  the  table,  Which  English, 
men  never  shtink  ftttiti  acknowledging 
themselves  to  take  a  pride  in,  demand  that 
we  shoitid  give  every  means  of  publicity  in 
our  power  to  this  neW  arrangement  of  his, 
' — characterised,  as  it  is,  by  the  same  in- 
genuity, with  respect  to  the  objects  in  view, 
as  distinguishes  his  table-broiling  app^atUfi, 
and  other  degant  and  effective  contrivances 
of  a  culinary  kind.  In  No.  1945  of  the 
Mechanics*  Magazine  will  be  fotmd  in  ac- 
count of  the  results  achieved  by  M. 
Soyer's  gas  apparatus,  and  tO  that  We 
now  refer  as  an  evidence  of  its 
value  in  the  economy  of  time,  fuel,  and 
meat  By  this  nt)p&ratus,  it  will  be  seen, 
36  legs  of  mutton,  weighing  2Mlbs.,  were 
roasted  by  gas  at  Greenwicn  Hospital,  on 
the  11th  March,  at  a  cost  of  Is.  2d.  A  leg 
of  mutton  was  roasted  also  befote  a  nume- 
rous party  Of  Sclent! fie  and  medical  gentle- 
men  on  the  27th  ult.,  on  a  table  in  a 
dining-room,  which  proilubed  neither  smoke 
nor  effluvia,  nor  was  there  hardly  At\y  heat 
felt  ft-om  the  flpparalus.  It  weighed,  be- 
fore roasting,  7  lbs.  15  ozS. ;  When  toasted, 
5  lbs.  12  OZS. ;  dripping,  1  lb. ;  osmazortie,  Or 
graty,  6ozs.  It  tnereforfe  Wily  lost  13  ozs. 
by  cooking,  Instead  of  which,  by  baking, 
the  loss  would  have  beeh  at  feast  (Hie  fourth. 

As  a  further  proof  of  its  Superior  advan- 
taged, as  compared  with  the  ordinary  pro- 
cess, the  fbllDWin^  fiict  should  be  considered. 
With  all  the  appliances  of  the  Refortn 
Club,  and  the  talents  of  its  chff  de  cuisine, 
a  leg  of  mtittoti  which  Weighed  8  lbs.  8  o«s. 
before  roastibg,  weighed  onlyBlbi  12  ozs. 


I  afterwards,  having  sustaitied  a  loss  of  1  lb. 
12  oSs.  in  the  operation.     In  Soyer's  appa- 
ratus there  is  no  such  loss.     Experiment 
appears  to  havd  iixed  npon  850®  Fahrenheit 
as  the  temperature  fit  fbr  roasting ;  and  in 
thisstote  a  turn  or  two  of  the  gas*cock, 
and  a  reference  to  the  thermometer,  will 
adjust  the  tertiperature  tb  that  point  with 
the  greatest  riicety.     Being  once  attained, 
the  roasting  process  goes  forward  without 
the  Necessity  of  the  slightest  trouble  from 
attendants.    The  apparatus  may  be  locked 
up  and  left  to  itself;  atid  at  the  fend  of  a 
Certain  time,  which  can  be  allowed  fot  tO  h 
certainty,  aceording  to  the  weight  of  the 
meat,  it  Will  be  found  to  be  thoroughly 
eooked.     In  many  of  the  best  means  at 
|>resent  employed   for  the   same   purpose, 
the  exterior  surface  is  too  apt  to  become 
charred,  in  8pite  of  roasting-jacks,  and  the 
most    scrupulous    attention.       >V-hen    the 
charring  action   has   once    commenced,   a 
non-conducting  surface    is    formed,  which 
completely   protects   the   general   mass    of 
fibre  and   Its    suspended    fluids   froni   the 
converting  action  of  the  heat.  A  failure  thus 
frequently    happens,  commencing  from  ah 
early  stage  of  the  proeesR,  where  it  is  difiScnlt 
to  check  its  progress,  even  should  it  be  ob- 
served.    The  absence   of  smoke,  and   the 
general  cleanliness  of  the  apparatus  is  an- 
other  feature  about  it  which  should  recom- 
thend  it  alike  to  mistresses  and  to  cooks. 
Thb  gravy  and  the  fat  are  collected  in  a 
drippitig-pSn,  and  these  being  of  different 
specific  gravities,  if  they  are  poured  intO  a 
fUtanel   they   will    separate   spohtaileously, 
thus  affording  the  meSns  of  drawittg  off  the 
gravy  by  itself,  unmixed  with  fatty  par- 
ticles.   M.  Soyer* s  stove  wss  a  Subject  of 
very  geherSl  discussion,  SAd  the  meritorious 
inventor  had  the  satisfaction  of  receiving 
the  expression  of  the  approbation  of  many 
tnembers  of  the  nobility  and  higher  classes 
Who  were  present. 

Mr.  N.  Defries  had  a  large  collection  of 
gas-apparatds  of  various  kinds,  wiiich  also 
attracted  hinch  notice.  His  new  dry-gas 
meter,  of  which  the  great  feature  is  the 
ibristruction  of  thfe  central  valve,  was  pro- 
bably the  HlDSt  important  Of  these.  The 
ingenuiiy  of  this  contrivance  cdhsists  in 
there  bciti^  a  centhal  and  cohcentric  cir- 
cular drific^  for  the  admission  of  the  gSs, 
While  the  edUCt  valves  are  formed  by  open 
sectors  around  H,  eett&iil  of  which  ate 
opened  and  dOSed  Ih  a  proper  succession 
by  the  continual  .traversing  of  a  segmental 
disc.  The  gaS-range  was  k  model  on  a 
large  scali?,  and  an  elegant  piece  Of  Work- 
man ship.  In  the  centre  was  a  fire,  of  the 
feapadty,  perhaps,  of  only  three  cubic 
inches,  giving  out  an  intense  heat.  Tile 
ftiel  wtlft  gay,  btiratng  ht  fbil  platidMand 
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fire-briek — the  Pdlyteehnie,  of  D«ft1es  and 
Baehofiher*8  patent  gas-fire — but  the  pa- 
tentee also  uaee  eoal  or  eeke.  The  intensity 
of  the  ibmiight  is  aueh,  the  fire  being  en- 
closed, that  no  smoke  can  possibly  hanpen  ; 
and  a  dinner  for  ^00  persona  could  be 
cooked  with  a  fire  mcMurinf  18  iaohea 
each  way.  On  either  side  the  fixt  was  a 
range  of  three  ovens.  Baking  vas  done  In 
the  two  pairs  aifioining  the  fire,  and  roast- 
ing in  the  pair  Myond,  the  enly  a^iittet 
necessary  for  this  last  purpose  being- the 
induction  of  a  current  of  air*  AboTc  the 
range  were  a  pi^  of  hot  chambers  for  plates. 
These  and  the  other  chambers  of  the  range 
were  kept  heated  by  meane  of  the  flues  and 
subsidiary  pipes,  which  circulated  round 
them.  Mr.  Dcfries  also  had  a  gas-cooking 
apparatus  in  operation,  which  contained  an 
araarattts  for  boiling,  at  once  simple  and 
^eetive,  eonsisting  in  a  small  and  shallow 
extension  of  the  boiling-yessel  over  the 
jets.  This  extension  aerved  at  the  same 
time  to  prerent  the  fluid-&t  generated  by 
the  roasting  from  falling  on  Uie  jets.  Tk> 
these  the  same. gentleman  added  a  model  of 
his  gas-heated  bath^by  which  in  six  mi- 
nutes,  and  at  the  eeet  l|d.,  46  gallons  of 
water  might  be  raised  from  50  to  95  degrees 
ofFahr. 

Westrup's  fiour-mill  was  illustrated  by  a 
well-made  model,  and  was  the  subject  of 
▼ery  general  remark,  as  it  has  been  since 
the  trial  in  Wapping,  when  it  was  fully 
described  in  No.  1540  of  the  Meekmic^ 
Magazine,  to  which  we  would  now  refer. 

Beart's  patent  bricks  were  exhibited  aud 
explained.  They  were  tested  at  Mr.  J. 
Ransome's,  the  Orwell  Works,  Ipswich,  and 
the  following  are  the  results  of  the  experi- 
ments  to  test  their  crushing  weight.  The 
white  perforated  bricks,  made  of  HuatSng- 
donshire  clay,  bore  a  pressure  of  31  cwt 
per  square  inch,  or  58  tons  18  cwt  on  the 
whole  surfiiee  of  brick.  When  the  pressure 
was  removed,  the  briek  was  found  to  be 
broken  in  the  middle,  but  not  In  the  least 
crushed.  When  the  brick  was  red  instead 
of  white,  the  result  was  precisely  the  sanse 
as  in  the  previous  experiment  It  bore 
81  cwt  per  square  inch,  without  being  in 
the  least  crushed.  Two  solid  bricks  being 
used,  one  red  and  one  white,  made  of  the 
SiUlblk  elay,  the  brick  eroahed  with  8}  cwt 
per  square  mch,  equal  to  a  pressure  of  10  tons 
12  cwt  en  the  whole  surface  of  brick.  These 
were  the  ordinary  red  and  white  briek  of 
the  eounty  of  Suflblk. 

A  Twy  beantaiul  model  of  the  traversing 
crane  employed  in  the  constrnction  of  the 
Portland  break-water,  and  alluded  to  hi 
Mr.  Coode's  paper  on  that  subject^  was  ex- 
hibited in  the  theatre. 
' .:  :]|r..Monlton  exhibited  a  great  amnbtr  of 


beavttAUly  finished  specimeiis  of  Maoratan'e 
breeeb-loadingand  self-eleaaing  riie.  Thie 
excellent  invention  has  been  alirady  notieed 
V^eon  fonaeroocasions,  but  atrial  of  them 
having  taken  place  next  day  on  Lord  Raae- 
lagh's  eetate  atPuteeyi  in  the  presence  of 
Lofd  BaadbBgh  and  severU  noblemen  and 
gentlemen,  a  further  notice  of  the  invention 
win  be  found  in  another  part  of  thii  num- 
befw  The  pieees  wen  very  much  notieed, 
and  the  lever-prineiple^encnUy  admired. 

Colonel  Coitus  revolvers  also  attnwted 
nraoh  DOtiee*  There  were  eevceal  fine  spe- 
cimens of  these  celebrated  weiq^e. 

The  Lancaeler  oewing-maobme  was  also 
exhibited,  and  we  bdieve  arrested  the  at- 
tention of  eveiy  one  present  by  the  rsgn- 
larity  and  perfection  of  its  workipg. 

M«  Winiwftrter,  of  Vienna,  exhibited  qie- 
ciiiiens  of  hU  new  pistol,  which  formed 
the  eubieet  of  a  pi^r  at  the  Sooiety  of 
Arts,  lie  alee  had  a  pietd  apparatna  to 
show  that  the  priming  fire  was  eflhclNe 
for  ignition  at  the  diatnnee  of  about  a  yard 
from  the  nipple,  or  point  of  impact  Far 
this  puipose,  a  long  glass  tube  eomronni- 
catea  with  the  £e«passam,  and  at  the 
lower  end  of  the  tnbea  email  etage,  canying 
a  ple<1get  of  gnn-eotton,  was  fixed  by  means 
of  wire^—«a  distance  of  six  or  seven  inehes 
intervening  between  the  end  of  the  tube  and 
the  cotton.  When  the  cap  was  fired,  the 
cotton  exploded  eimulianeensly.'  Much  at- 
tention WIS  bestowed  upon  this  eirenm- 
stanee,and  M.  Winiw&rter  intends  applying 
this  phenomenon  to  a  new  apparatus  far 
submarine  blasting. 

A  veiy  fine  model  of  Appold*s  eentriftsgal 
pnmp  was  at  iserk  on  the  eentnl'UUe, 
sariaCsetoriiy  exhibiting,  even  on  that  email 
scale,  the  great  capabilities  of  the  roaelilne. 

Pinfcasor  Wheatetone  exhibited  a  philo- 
sophical instruBMUt  charaeterisod  by  the 
insenuity,  simplieity,  and  elegance  which 
belongs  to  everything  that  emanates  from 
liim.  The  intention  was  to  lllostrate  the 
undulatoiy  theory  of  ligh^  and  to  show  how 
the  apparent  progressive  motion  of  a  wave 
might  exist,  in  the  abaence  of  any  prs- 
gceasive  motion  whatever.  The  inetrument 
oonaisled  nf  an  aiiaugement  of  white  beads 
carried  upon  the  ends  of  slender  wires,  which 
paaaed  vertically  or  horisentaHy  thron{^ 
transvene  slate  tn  the  horisontal  or  vertical 
sides  of  the  frame.  On  drawing  liackwaids 
or  forwards  a  smooth  board  witli  a  sinuous 
slot  cut  in  it,  the  beads  fbrmed  themselves 
into  a  wavc-line,  which  altered  its  form 
with  the  motlori,  and  gave  the  appearance  of 
its  beads  being  in  progressive  motion  with 
the  propagation  of  the  wave,  thongh  it  was 
evident  they  had  no  such  motion,  as  the 
wires  which  omtM  them  moved  only  in  the 
slots.    The  ohaugea  of  config  •- 
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ntion  tiivt  pfodiieodi  gave  viae  to  a  sttocat- 
don  of  canret  of  douUe  eiiTYAtiire  oztremoly 
bettttifid  to  c<niteaiflat0. 

Mr.  BCvrpliy  tshibhttl  the  Uglily  iB|e» 
niout  tonion  raiivty  comtnitiiiCAttott  iu« 
YttDled  by  0r.  Brae,  oif  Leedsyjuiil  Ueseribed 
felly  in  Neu  IM$  ef  tlie 


Metin.  MsttdtUy  end  Sons  luid  m  the 
rpem  some  f ery  beautiliU  medtlt  of  their 
featliering  eorew-piopeUerf  end  of  their 
direet>eetiDg  engineer  one  of  them  beuig  a 
pair  of  in  cUeed  direet-aetiag  enginei*  Tl»e 
general  ammgenient  and  workiumAthip  of 
tbeee  were  very  muob  edniMd. 

Mr.  Slade  exhibited  hie  patent  hoiet^ 
whieh  waa  deseribed  by  ua  in  e  recent 
Number  (No.  l^d2X  on  whieh oeoaaion  alao 
we  pointed  ovt  its  numerous  advantagei  in 
large  building  operations,  and  these  were 
Ailly  reeegnised  by  those  who  examined  iU 
operation*    Also  some  lathe  machinery* 

Messrs.  Mare,  of  Blaekwal),  exhibited 
models  of  the  Hmola^m  and  other  veasela 
eonstrncted  by  them,  whieh  also  attracted 
much  notice. 

Mr.  Edwin  Hill's  newspaper  stamping- 
meehine  was  exhibited  in  full  operation,  and 
elicited  veiy  general  admiralioo. 

Mr.  Moore's  great  cirele-indioator»  the 
anehovs*  and  propellere  of  Mr.  Roberts,  of 
Manchester;  Mr.  K  A*  Cowper's  ring- 
▼alf  e  for  water*pumps ;  Mr.  Deane's  diTiag- 
helmet  and  apparatus,  and  machinery  for 
cutting  Tcrtical  and  .inclined  grooves  in 
eoftl,  ioA  a  profusion  of  models  of  shipping, 
were  included  in  the  exhibition. 

The  walls  of  the  Institution  were  graced 
with  numerous  coloured  drawings  of  the 
internal  airaagemente  of  the  Sydenham 
Crystal  Palace  and  its  snrronnding 
grounds,  whie(i  told  by  anticipation  of  its 
glories.  Among  other  pictorial  decora, 
tions,  we  noticed  an  admirably  effeetive 
portrait  of  Uie  Empexor  Louis  Napoleon, 
executed  by  Middleton ;  and  a  portrait  of 
surpassing  exedUen^e,  by  BoxaU. 

The  entire  arrangements  were  mider 
the  cave  of  Mr.  Charlee  Manby,  the  excel- 
lent Secretary  of  the  Institution,  to  whose, 
exertions  to  render  the  eiening  as  agreeaUe 
as  poesible  to  the  gueats  of  me  President, 
their  extreme  enjoyment  of  it,  hotwitb- 
standing  ^e  nnmheri  preeeoty  wae  very 
largely  atiribateblew 


PAOYISIONAL  PEOTECTIONS. 
Dated  ^j»ri/ 14, 18M. 

Tbsmas  Baight  of  gUreoat^  Haltfex*  Yofib 

The  eleaniing  of  pans  and  oUier  culinary  utoniUs.. 

JDMd  AfHi  19,  IMS. 
9M.  PrsdeildL  Henry  Snith,  ot  Senthwarit. 


Itofw^tn^nitt  in  apparatus  for  eiaaeslng  the  Inie* 
rior  of  tubular  boUen  and  other  hollow  arlioles. 

Z>e/rif^/tf-<7  21,1853. 

Me.  Thomaa  Dunn*  ef  Wiadwr  Bridfro  Iron- 

worktt   Pendleton,  near  Msncbetter.  engineer. 

Ceitalii  improrementt  in  and  applicable  to  boilers 

,  Off  apparahu  for  generating  iteam,  and  in  appa- 

tnseonneoted  therewith. 

Dated  April  2Z,\%BZ. 

981.  Henry  Houldtwortb,  of  Mancbetter,  cotton- 
■pinner.     InproTementa  In  aaehinery  uied  for 
;  eeakhlng  cotton,  lUk,  silk  waete,  lax,  tow,  wool, 
.  and  otlMT  Akrons  substaneiis. 

ikrfed^prll  28,  1858. 

1019.  John  Hetlierington,  of  Ifanebetter,  ma- 
■■  chine  msker.     Certain  improvemonta  In  raaebl> 
nsty  for  eomkihg  cotton,  wool,  eilk  waete,  flax, 
tow,  wool,  and  other  flbrons  snbttaaoee. 

I>e/Mlirey6, 1858. 

II  IS.  Thomas  Murray,  of  llerygold,  Berwick, 
Scotland,  ftiMcff.  A  new  nuMhlae  or  implsment 
for  hoeing,  cutting,  and  othcfwiae  operating  upMi 
turnips  or  other  agricultural  produce. 

DotedAfoy  11,  1858. 

1159.  Jacob  Brett,  ef  Hanr^  eqnaiv.  Middle 
•ex,  gentleman.  ImpfOTcmente  In  clectrle  tele 
graph  apparatuc.    Partly  a  communication. 

Ii57.l9amuel  Cnnliffe  Litter,  of  Manningham, 
Y<*k,  machloe  wo<rf-eoaiber.     Improrementa  In 
.  treating  and  prepaiing  befbre  being  ipun,  woid, 
cotton,  and  other  flbroue  matcrlala. 

1159.  Henry  Potter  Bnrt,  of  Charlotte-row,  Loa 
don,  civil  engineer.  ImproTcments  In  portabl 
heuioa. 

lie  I.  John  Mottran«  of  the  Ann  of  Anne  Robln- 
aon  and  Co.,  of  Liverpool,  Lancaater,  ironmon- 
gerg.  Improvements  In  machinery  for  washing 
ores,  and  sepakating  metals  from  earth  or  other 
eompeunde. 

1163.  John  Bottomlcy,  of  Bradlbrd,  York,  ma- 
nufacturer. ImproTements  in  the  manufacture  of 
textile  fabrics. 

1165.  Alfred  Bird,  of  Wercester-strect,  Birming- 
ham. ezporisMntel  chaulst.  ImproTemcnts  In 
the  means  of  communicating  between  guards  and 
persons  and  the  engine-driver  of  a  railway  train. 

1167.  Ednmnd  whitakcr,  of  Rochdale,  engineer, 
and  James  Walmaley  the  younger,  of  Smithy 
Bridge,  near  Rochdale,  earthenware,  manufac- 
turer. Improvementa  In  the  manufacture  of  pipes, 
tiles,  bricks,  and  slabs  from  day. 

1169.  George  Beil,  of  Powell-ctraet,  OoswoIU 
street,  BUddlesex,  gentlenMu.  Improvemeou  in 
obtaining  liquid  cement  and  pigments  or  paints. 

1179.  Abraham  Matthews,  of  I>enby- street,  Pim- 
Ueo,  civil  engineer.  Improvements  in  disengaging 
boats  from  ships  ev  other  vossda. 

1171.  William  Bull,  of  Battersea,  Sorroy,  civU 
engineer.  Improvements  In  direct-acting  steam 
engines  with  flxed  cylinders. 

ilo/cdJ/ay  12,  1858. 

1175.  Jaesea  Parhea.  of  Binaiagham,  Warwick, 
manufbcturer.  A  new  or  improved  stopcock  for 
regulating  the  flow  of  gases. 

1175.  Joseph  Denton,  of  Prestwich,  Lancaster, 
gentlenian.  InproTeasenta  in  machinery  or  appa- 
ratus for  manumcturing  looped,  teiry,  or  other 
similar  fabrics. 

I17T.  JnKan  Bernard,  ef  Gnlldford'Street,  Bus- 
scUequarr,  Middlesex,  gentleman,  and  Edward 
Taylor  BeUhon^  of  Ragle  Fonnd^r,  Manchester, 
engineer,  Improvements  in  pressing  and  in  ea- 
trasting  fluids. 

DolrdJfey  18, 1853. 
nfS.  Charles  Peotey,  of  Msnehester,  ootton- 
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.;,  i  I  ler.  An  loiproved  mode  of  feedinf^  machines 
for  opening,  cleaning,  blowing,  and  scutching  cot- 
to'i  and  other  fibrous  substances. 

1179.  Joseph  Sta3rner  Eidixians,  of  Lacey-ter- 
racs,  Kennington  road,  Surreyi  civil  engineer. 
Cf-tain  improvements  in  umbrellas  and  parasols. 

1180.  John  Arrowemith,  of  Bilston,  Stafford, 
engineer.    A  new  or  improved  turn-table. 

1 1  SI  George  Bertram,  of  the  firm  of  William 
nnd  George  Bertram,  engineersv  Edinburgh,  Scot- 
land. Improvements  in  the  manufacture  of  paper. 

1182.  George  Stiff,  of  Minerva  Cottage,  Christ- 
chnrch-road,  Brixton-hill,  Surrey,  gentleman.  Aa 
improved  construction  of  printlng-inachine. 

1183.  William  Thomas,  of  Cheapside,  Londoq, 
inerchant.  Improvements  in  vreavmg  narrow  fab- 
rics for  binding. 

1184.  Charles  Tetley,  late  of  Bradford,  TorV, 
frcntleman,  but  now  of  Skinner-^treet|  Londpn. 
Improvements  in  rotatorv  engines. . 

1185.  Robert  Smith  Bartleet,  of  Redditch,  Wor- 
cester.   Improvements  in  sewing-machines. 

1186.  Richard  Archibald  Broomaq,  of  the  firm 
Robertson,  Broomao,  and  Co.,  of  Fleet-street,  Lon- 
dn.i,  patent  agents.  Improvements  in  the  manu- 
tactureof  hats.    A  communication. 

1)87.  Edward  Taylor  Bellhouse,  of  Eagle  Foun- 
dry, Manchester,  Lancaster,  engineer.  Improve- 
ments in  steam  boilers. 

Dated  May  14,  1858. 

1189.  Richard  Eades,  of  Birmingham,  Warwick, 
blacksmith.    A  new  or  Improved  metallic*  wheel. 

1190.  George  Fitzjames  Russell,  of  Duke-street, 
Adelphi,  Middlesex,  gentleman.  An  apparatus 
ior  disengaging,  lowering,  and  raising  ships'  boats. 

1191.  George  Coppock,  of  Heaton  Norris,  Lan- 
ciiiter.  Certain  improvements  in  looms  for  weav- 
ing- 

1192.  John  Browne,  of  Upper  Charlotte-street, 
Middlesex,  gentleman.  Improvements  in  the 
canstructi m  of  chininics  or  flues,  and  in  apparatus 
for  increasing  draught,  consuming  smoke,  or  uti- 
lizing the  same. 

IIUS.  James  liiggiu,  of  Manchester,  Lancaster, 
manufacturing  chemist.  ImpiovenentB  in  pr>nt- 
iiig  or  dyeing  woven  or  textile  fabrics,  and  la  the 
manufacturing  of  certain  substances  to  be  used  in 
the  arts  or  processes  of  dyeing  and  printing. 

1194.  Thomas  Stephen  llolt,  of  Manchester, 
Lancaster,  engineer.  Improvements  in  steam 
engines,  which  improvements  are  also  applicable 
to  the  machinery  or  apparatus  connected  to  steam 
boi  ers. 

1195.  Moses  Foole,  of  Avenue-road,  Regent's- 
park.  Middlesex,  gentleman.  A  new  or  improved 
machine  for  pegging  boots  or  shoes.  A  commu- 
nication from  Edward  L.  N.<rfolk,  United  States. 

1196.  Herman  Dirs  Mertens,  of  Margate,  Kent, 
solicitor.  Improvements  in  preparing  materials 
to  be  employed  in  luakiug  beer  and  other  beverages. 
A  communicaiion. 

lli/7.  William  John  Warner,  of  King-street, 
Soho,  Middlesex.  Improvements  in  dry  gaa- 
nititers. 

111/8.  Francis  Montgomery  Jennings,  of  Cork, 
Ireland,  manufacturing  chc-mist.  Improvements 
in  treating  wo  il,  bilk,  feaiherti,  and  other  animal 
matters,  for  softening  and  otherwise  improving  the 
quality  of  the  name 

lis;9.  John  O'Keefe,  of  Queen  Annestreet,  Li- 
verpool, rose  engi'.e-turner.  Improvements  m  the 
maiiufarture  of  watch-ca^es. 

12U0.  StephenGarrett.of  Taunton-place,  Grange- 
road,  Bermondsey,  Surrey,  currier.  Improvements 
in  the  preparing  and  tanning  of  skins,  hides,  or 
pelts  of  animals. 

1201.  Peter  Armand  Lecomte  de  Fontainemo- 
rcau,  of  South-street,  Finsbury,  London.  Certain 
improvements  in  steam  engines.  A  conununica- 
tion. 

1202.  J*tVa  Ainund  Lecomte  de  Foptftineno- 


reau,  of  Soutb-street,  FiathnrF*  London*    Certain 
improvements  in  steam  boUcrs.     A  commorucar 

tiOn.  m     r%  t  -I  J 

1208.  John  Drumgo<Ae  Qrady,  of  Cambtidffe- 
torraee,  Middlesex,  Esq.    ImprovemenU  in  knap- 

1 204.  Robert  Walter  Svinbume,  of  Sonth  Shields, 
Durham,  glass  manufacturer.  Improvements  in 
apparatus  or  maohinery  to  be  lued  ia  Che  manu- 
facture of  glass.  ,  ,     .    «r     ^    WJJ^ 

1205.  Eugene  RoU,  of  St.  John's  Wood,  Middle- 
sex,  composer  of  music.  Certolti  ImprovemenU  in 
pianofortes. 

/)a^eaAfayl6,  1853. 

12P6.  Jean  Jacqupa  Joseph  Jamin,  of  Jerrwd- 
street,  Middlesex,  gentleman,  and  Alexander  Sy- 
mons.  of  the  Strand,  Middlesex,  genUemaa.  Cer- 
tain improvementt  in  the  manufsetnn  of  ••ott 

and  shoes.  .        -  „    .      • 

1207.  Jean  Emile  Barse,  chemist,  of  Pans.  Im- 
provements in  the  manufacture  of  grease  or  com- 
position for  lubricattng  tbe  axlee  and  moving  ptf  U 
of  machinery. 

1208.  Thomai  Richardson,  of  Nevcaatle-upon- 
Tyne,  chemist.  ImprovemenU  in  the  manufac- 
ture of  certain  compounds  containing  phoaphone 
acid. 

12'o».  Robert  Boyd,  of  Pauley,  Ronfrev,  North 
Britain,  merchant.    Improvements  In  wc*vin«-  ^ 

1210.  William  Littell  Tlaard,  of  Aldgate  Higli- 
street,  London,  breweii'  engiseer.  ImprovemenU 
in  dredging-machines. 

1211.  Moreton  Hassall  PhUlipa,  of  Shrewsbury, 
Salop,  gentleman.    An  improved  gun. 

1212.  George  Jones,  of  Birmingham,  Warwick, 
engineer  and  ironfounder.  Improyementa  in  tco- 
tilating  mines. 

Dated  May  17,  U43. 

1214.  Charles  James  Pownall,  of  Addiion-TOftd, 
Middlesex,   gentleman.      Improvements   in    U» 
preparation  and  trtratqient  of  flax  and  other  nm 
far  vegetable  fibres.  .—-.,.  » 

1215.  John  Lee  Stevens,  of  KingWDliamstrect, 
London,  clvU  engineer.  Improvements  in  gxaue 
and  stoves.  ^  . 

1216.  Joseph  Webb.of  Mayfield-terrace.  Palston 
Middlesex.    Iinprovements  in  rotatory  engines. 

1217.  James  Thomas  George  Vl«etelly,  of  Peter- 
borough-court, and  Henry  Richard  Vixetelly.  of 
Gough-square,  London,  printers  and  engraTers. 
Improvements  in  printing-mjichines.  A  commu- 
nication. 

J)aledMay  18,  1853. 

1220.  Charles  Cowper,  ofSoutbauiptoa-buildings. 
Chancery-lane,  Middlesex,  improvement*  In  ma- 
chinery for  combing  and  preparing  wool  and  other 
fibrous  substances.    A  commimieation. 

1222.  John  Haskett,  of  Wigmoro-strcet,  Middle- 
sex.   Improvements  in  anchors,  to  be  called  the 
"  Ferdinand  Martin  Safety  Anchor."    A  commu 
nieation. 

1224.  Wharton  Rye,  of  CoUytaurst,  Manchester. 
ironfounder.  Certain  improvements  in  kitchen 
ranges  or  fire-grates. 

1226.  Richard  Thompson,  of  Finsbury  Cham- 
bers, Blomfield-atreet,  London,  geniiemaa.  Mak- 
ing perforated  building-stone. 

1228.  John  Barsham,  of  Klngston-upon-Thamei, 
Surrey.  Improvements  in  drying  bricks,  peat,  and 
other  articles. 

12S<>.  Edward  Thornhill  Simpeon,  of  Calder 
Soap-works,  Wakefield,  York.  Improvemeats  in 
the  manufacture  of  maniuv. 

1232.  William  Oossage,  of  Widnes,  Lancaster, 
manufacturing  chemist.  ImproTemeBU  tn  the 
manufacttire  of  alkali  from  common  aalc 

1234.  Benjamin  Mewton,  of  Brighton,  Sussex, 
mat-manufacturer. '  ImproTenentt  in  the  manu- 
facture of  mats. 
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1236.  Edward  Brlggi,  pf  Ca«tteton-mUI»,  Roch- 
dale, UncMter,  manufiMfturer.  Improvomehts  in 
the  mannfactare  of  piled  ISabrica,  and  in  the  ma- 
chinery or  apparatus  employed  therein. 


NOTICES   OF  INTENTION   TO 

PROCEED.  • 

(From  the  ** London  Gazette  "  May  27th, 

1868.) 

«f?l;«J'*5^*■»•^^''"l'•  Iraprovements  in  the 
method  of  lettcnng,  ^fwting,  mid  omamtnting 
the  surface  of  enapiel  U8e0  for  dials  and  Sthe? 
purposes.  *** 

80.  James  Pletober.     Certain  improvcmenU  in 

wSJinf'T^/PP^i?*^^®  *^  spinning,  'doubling  and 
windmg  of  cotton,  wool,  flax,  tUk,  and  other 
fibrous  materials. 

106.  Edward  Tasker.    The  purposes  of  writing 
and  drawmg,  caUed  thf  wfitlng  and  drawing  tube. 

(From  the  **  London  Gazette,**  May  80th, 

1853.) 

24.  Thomas  ShUton.  Certain  improvements  in 
weighing-macliinea. 

45.  Thomas  fm.  Impro^emeats  in  circular 
n-ames,  and  m  tMc  fabrics  and  articles  produced 
thereon. 

divin  ^he!m\*****"    ^  W|»»pve4  com^ruf tipn  of 

70.  William  W«Ud,  CeTtaiq  Impcovem^liM  in 
looms  for  weavi'g.  •••v*.^- 

75.  John  Petrie,  junior,  and  Samuel  Taylor.  Im- 
provements in  machinery  for  washing  or  scouring 

93.  John  Rumley.  Certain  improvements  in 
pumps. 

230.  Wiriara  Constable.  Improvements  In  tr«^n j- 
mitting  motive  power  to  machinery,  and  in  regu- 
lating the  action  of  roUry  machines.    , 

251.  Louis  Guillaume  Perreaux.  Improvements 
in  machinery  or  apparatus  for  testing  and  asoev- 
tainlag  the  strength  of  yarn,  thread,  wire,  striiiit, 
or  fabrics.  *  ' 

472.  Thomas  Browne  Jordan.  Imnr-oiementi 
in  machinery  for  planing  Klate.  ♦^W»»«W W" 

567.  Jacques  Fran<;oifi  Dupont  de  Bussac.  Cer- 
tain improvements  in  paving  and  covering  places. 
A  communication. 

,  602.  Edward  Maitland  Stapley.  Improvements 
in  machmery  for  breaking  and  dressing  flax  and 
other  flbrous  materials.    A  communication. 

782.  Robert  Evans  Peterson.  An  imnr(4T«d  Pit- 
ton.    A  communication.  ^^ 

8S0.  Franfiots  Felix  Verdie.  Certain  improve- 
ments in  welding  cast  steel  witl^  iron,  iteel.  cast 
iron,  and  other  metals.  ^ 

898.  Hosea  Robinson.  Certftin  improved  ia«aiia 
for  preventing  accidents  on  raUways. 

MS.  Frederick  Henry  Smith.  Improvements  in 
apparatus  for  cleansing  the  interior  of  tubular 
boilers  and  other  hollow  articles. 
^6.  Thomas  Day,  A  certain  improvement  in 
the  manufacture  of  boots  and  shoes,  whereby  great 
ease  is  seoured  to  the  wearer.  ^ 

1010.  John  Hetheringtoq,  an<i  John  Pugd^le  the 
younger,  and  Edward  Dugdale.  Improvements 
lo  «on»tructing  and  applying  models  or  patterns 
for  moulding,  preparatory  to  casting  iron,  brass, 
and  other  metals  for  varioitf  purposes. 

1029.  John  Hetherington.  Certain  improve- 
ments in  machinery  for  combing  cotton,  wool,  silk 
waste,  flax,  tow,  and  other  flbrous  substances. 

1032.  Peter  Fairbairn  and  Ferdinand  Kaselowsky. 
Improvements  in  machinery  for  drawing,  roving, 
and  spinning  flax,  hemp,  and  other  fibrous  sub- 
stances. 


-  1075.  Richard  Quin.  Improvement^  in  th?  ma^ 
nufacture  of  cases  for  jewellery,  for  optical  and 
other  instmmentfi,  miniatures,  and  other  articles. 

1096.  Thomas  Taylor.  Impiovements  In  appa- 
ratus for  measuring  and  for  governing  the  flow  of 
water  and  other  liquids. 

1097.  William  Edward  Newton.  Improvempnts 
in  apparatus  for  rolling  iron.    A  communication. 

1108.  John  Hetherington.  Intpiovements  in 
preparing  potton,  wool,  flax,  silk,  and  other  fibrous 
subsUnces  fbr  spinning.  ^ 

1118.  John  Thomas  8trou<|.  Improv^mfiiiti  in 
the  valves  of  pressure-lainps.  and  in  lamp-burners. 

1 130.  William  Boggett  and  George  Brooks  Pet- 
tltt.    Improvement!  iu  ft|U)fr«ttt9  for  )ieatiii|r  by 

1147.  Robert  Brown.  ImpMVflm«llU  iq  IJHing 
and  forcing  water  and  other  fluids. 

1154.  Batauel  Russeli.  Improvements  in  han- 
dles for  rasor*. 

1157.  Samuel  Cunliflfe  Lister.  Improvements  in 
treating  and  prepfring  before  being  spun,  wool, 
cotton,  and  other  fibrous  mi^teriala. 

1165.  Alfted  Bird.  Improveinonts  in  the  means 
of  communicatinj  b^tifMq  guard«  pr  pvsuBa  and 
the  engine-driver  of  »  railway  trjiin. 

116'i.  George  fiell.  Improvements  in  obtaining 
liquid  ccfment  and  pignieuts  f)r  palQts, 

1175.  Joseph  Denton.  Improvements  in  machi- 
nery or  apparatus  for  manuiSMtusiog  laapedj  l«rry, 
or  other  similar  fabrics. 

1181.  George  Bertram.  Improvement*  in  the 
manufacture  of  paper. 

1 184.  Charles  Tetley.  Improvements  in  rotatory 
engines. 

1185.  Robert  Smith  Rartlett.  Improvements  in 
sewing-maohlnes. 

1 1 93.  James  Hlggin.  Improvements  in  printing 
or  dyeing  woven  or  textile  fabrics,  and  in  the  ma- 
nufj^pturing  of  certain  substances  to  be  used  in  the 
arts  or  processes  of  dyeing  and  printing. 

1196.  Herman  Dirs  Mertens.  Improvcmenmn 
preparing  materials  to  be  employed  iq  making  hter 
and  other  b«f«r«g«s.    A  oommunlc^tion. 

U97,  William  John  WarDer.  Improvements  in 
dry  gm^met«i9, 

|3U7.  Jean  Emile  Qar«e.  Improvements  in  the 
manuAujture  of  gre^e  or  composition  for  lubri- 
cating' the  axles  and  moving  parts  of  m  tchinery. 

12Q8.  Thomas  Richardson.  Improvements  In 
the  manufacture  of  oerlain  oompounds  containing 
phosyhoric  acid. 

lau.  Moretoa  Hass^U  FhUlips.  An  improved 
gun. 

1230.  Edward  Thomhill  Simpson.  Improve- 
ments in  the  manufacture  of  manure. 

12M-  Benjamin  Newton.  Improvements  in  the 
manufacture  of  mats. 

Opposition  can  be  entered  to  the  granting 
of  a  Patent  to  any  of  the  parties  in  the 
above  List,  who  have  given  notice  of  their 
intention  to  proceed,  withUi  twenty  ^oa^ 
i%fs  from  the  date  of  the  Gazette  in  which 
the  notice  appears,  by  leaving  at  the  Com- 
missionerB*-office  particulars  in  writing  of 
the  objection  to  the  i^pplioation. 
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Sealed  May  27,  1853. 
1852: 

905.  Matthew  Samuel  Kendrick. 

£106.  Matthew  Samuel  Kendrick. 

ai2.  WiUiam  Jeffs. 
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914.  James  Mayelston  Haldon. 
922.  Andrew  Edmuod  Brae. 


1852: 

928. 

925. 

926. 

980. 

987. 

957. 

967. 

989. 

997. 
1021. 
1089. 
1169. 
1199. 
1200. 

1858: 
828. 

496. 


Sealed  May  n,  1853. 

Charlei  Hart 

George  Augustus  Huddart 

Charles  Walker. 

John  Dable  and  William  Wells. 

Ebenezer  Poulson. 

Jolin  Rowbotham. 

Eichard  Archibald  Brooman. 

Richard  Archibald  Brooman. 

William  Baddeley. 

Julian  BoilesTe. 

Frederick  Bramwell. 

John  Frederick  Gordon. 

Thomas  Walker. 

Thomas  Walker. 


William  Wilkinson. 
Admiral  Earl  Dundonald. 


584.  Samuel  Cunliffe  Lister. 

600.  Theophilus  John  Nash. 

698.  Samuel  McCormick. 

720.  George  Isaac  Jackson  and  Henry 

David  Jackson. 
740.  Geor|^  Edward  Dering. 
796.  William  Edward  Newton. 
798.  Robert  William  Sievier  and  James 

Crosby. 
801.  William  Walker. 
828.  Frederick  Albert  Gatty. 
887.  Edward  Langdon  Bryan. 
889.  Robert  Panison  Clark. 
848.  Alexander  Samuel  Braden. 

851.  Henry  Oliver  Robinson. 

852.  George  Herbert. 
878.  Thomas  Greenwood. 
928.  Joseph  Dunning. 

Seakd  June  2,  1858. 
1852: 

984.  William  Keld  Whytehead. 
945.  Cornelius  De  Bergue. 


Date  of 
Registra- 
tion. 

May  31 

»» 
Junel 


May  28 

Jane  1 
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BROOM  AN*  9  PATENT  SAWS  AND  SAW-MILLS. 
(Fftttnt  4*t«4  DMemWi  i»  UM.) 

The  first  portion  of  tlie  patoit  ^MecibM  impMVcmentii  la  saws,  and  the  second,  in 
saw.mills.  The  ixnproYaments  in  the  constniotion  of  saws,  consist  in  so  ferraing  tho  toolh 
that  they  shall  act  04  chift^  pr  pl^eg,  uxA  cut  ftXft}  Ul^  ^QfK^  f9f  fonping  the  "  kerf," 
or  saw-groove,  instead  of  tearing  or  rasping  it,  as  is  the  case  with  ordinary  saws  now  in 
use.  The  sawf  are  made  as  Allows : — ^The  notches  are  first  cut  in  the  aav^plate  in  any  well- 
known  manner,  and  the  teeth  are  formed  between  them.  The  outer  edges  or  faces  of  the 
whole  series  of  teeth  are  in  the  same  right  line  in  reciprocating  saiv«,  and  in  the  same 
circle  in  circular  saws.  The  cutting  edges  of  the  teeth  are  usually  formed  by  upsetting 
and  incli|iing  outwards  the  acute  angles  at  the  forward  ends  of  their  outer  edges  or  faces. 
This  is  donQ  1^  meigis  of  a  forked  punch,  which  is  driven  by  a  hammer.  The  teeth  may 
be  set  in  the  usual  manner,  for  the  purpose  of  clearing  themselves,  but  it  is  preferred  by 
the  patentee  to  «11qw  them  to  remain  in  the  same  plane  with  the  sair^plate,  and  to  spread 
out  their  cutting-edges  on  ea«h  side,  sufiiciently  to  form  a  suitable  width  of  "  kerf,"  for 
tbe  saw-plate  to  play  in  ireely« 

After  upsetting  and  throwing  the  cutting  points  of  the  saw-teeth  outwardf  it  is  advisable 
to  removf  a  sufficient  quantity  of  metal  from  the  front  of  their  extremities,  by  means  of  a 
file  or  stqne,  so  as  to  bring  the  cutting  edges  all  on  to  the  same  right  Un^  in  straight  saws, 
and  to  th^  same  circular  line  in  circular  saws,  and  also  a  sufficient  quanti^  to  give  firm- 
ness and  strength  to  the  outline  of  the  cutting  edges  of  the  teetb.  In  the  same  miganor, 
a  sufficient  quantity  is  removed  from  the  sides  of  the  extremities  of  the  cutting  edges  of 
the  teeth,  so  as  to  bring  both  of  the  sides  into  planes  parallel  to  each  othei*^  and  a(o  to 
give  the  requisite  strength  to  the  outline  of  the  cutting  edges  of  the  teeth-  The  poin^, 
or  cutting  edges  of  the  teeth,  are  raised  above  their  outeT  edges  a  distaiieo  equal  |o  the 
thickness  of  the  chip  that  each  tooth  is  intended  to  remove. 

When  the  tseth  ure  large  and  massive,  as  in  mill-saws,  they  may  have  their  points  set 
up  with  greater  facility  and  regularity,  by  means  of  an  luivil  and  punch  of  peculiar  form 
and  arrangement,  which  are  described.  The  shape  of  the  cutting  edges  of  the  teeth  will 
correspond  with  that  of  the  punch,  or  of  the  punch  and  anvil,  and  consequently  they  may 
receive  the  shape  of  chisels,  gouges,  or  any  other  shape  best  adapted  to  the  pattiainlar  kind 
of  work  to  which  they  are  to  be  applied.  Under  this  arrangement,  each  of  the  saw-teeth 
will  cut  off  clearly  and  smoothly  a  portion  of  the  wood  equal  to  the  distance  that  its 
cutting  edge  projects  from  the  outer  face,  instead  of  exerting  the  scraping  action  upon  the 
wood,  as  is  the  case  with  saw-teeth  constructed  in  the  usual  manner. 

The  improvements  in  saw-mills  described  in  the  second  part  of  the  patent,  are  repre- 
sented in  the  accompanying  figures,  of  which  fig.  1  is  a  top  view  of  a  saw-mill  constructed 
according  to  the  principle  of  this  invention ;  fig.  2,  an  end  view ;  fig.  3,  a  longitudinal 
section ;  fig.  ^  i^  detached  portion  of  the  mill  arranged  for  sawing  logs ;  fig.  6,  a  side 
view ;  and  fig.  6,  a  detached  portion  of  the  mill  as  arranged  for  re-sawing  boards,  &c. 

They  consist ;  Firstly, — In  the  employment  of  inclined  ways  for  tho  saw-gate,  for  the 
purpose  of  causing  the  saw-gate  to  strike  forward  as  it  descends,  and  to  retreat  backward  as 
it  rises;  by  which  arrangement  the  saw  is  enabled  to  be  placed  in  a  straight  position  withui 
its  gate,  and  to  be  more  uniformly  strained  and  with  a  greater  degree  of  tension  than 
usual.  The  result  is  to  cause  the  teeth  to  cut  with  greater  energy  and  uniformity  than 
when  arranged  in  inclined  positions  within  their  supporting  frames,  or  gates,  in  the  usual 
manner.  * 

Secondly|-^In  making  the  saw-gate  ways  adjustable,  whereby  the  act^n  of  th^sa^  placed 
in  the  gate,  can  be  varied  to  suit  the  nature  and  depth  of  the  material  to  be  operated  upon. 

Thirdly, — In  the  combination  with  each  other  of  all  the  ways  of  thft  saw-^ate,  in  such  a 
manner  that  they  can  be  simultaneously  varied  and  adjusted  in  their  positions  whilst  the 
saw-gate  is  in  motion. 

Fourthly ,-^In  the  arrangemeiit  of  the  feeding  apparatus,  in  connection  wi|h  the  saw-gale 
and  the  adjustable  ways,  so  that  the  feed-motion  communicated  to  the  material  opvatfd 
upon  will  invariably  be  in  perfect  harmony  with  the  cut  of  the  saw,  and  consequently  jn 
connection  with  the  third  feature ;  this  arrangement  will  enable  the  operator  to  vary 
instantaneomly  the  amount  of  action  of  the  saw,  when  it  is  desirable  to  ease  It  in  passing 
through  knotSt  or  to  adapt  it  to  the  nature  of  the  materials. 

The  ways,  «  a,  of  the  saw-gate,  B,  are  hinged  to  the  fender-posts,  A  Ai  *nd  are  all  con- 
nected  with  each  other  by  means  of  the  screws,  b  bf  which  pass  through  female  screws  |n 
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tha  eentres  of  the  pulleys,  oe  i  that  pulleys  workiii|^  ^  iloti  Ml  tlH)  ffHfl«hpQtt«»  or  in 
■ultabU  guides,  and  are  all  eonneoted  by  en  endless  band  or  chain,  4.  By  imparting 
iDotioii  therefore  te  the  series  ef  pullers,  c  e,  the  ways,  e  «|  of  the  s&w-^ate  e«B  be  varied 
in  their  inclination  to  any  desired  extent 

Feeding  motion  is  imparted  to  the  earriagf ,  O,  frpm  the  eaw.gate  in  the  Mlewing  man. 
Ber.  A  transverse  shaft,  S},  rests  in  suitable  hearings  under  tWis  cerriafe  and  within  a 
short  distanee  of  the  Amder-posts,  whtoh  shah  ie  ooiineeted  to  the  eiurHage  by  means  ef  a 
fope,  q^  having  a  turn  around  a  pulley  flzcd  ^pon  it,  and  wttii  He  encis  setfuved  to  the  ends 
ef  the  oarriage,  or  by  means  of  a  pinUni  en  ue  shalt  gearing  hite  a  raeh  on  the  earriage, 
in  the  usual' manner.  A  fbedlng-wheel,  #,  is  seoured  to  the  shaft,  B,  by  tiie  tide  of  the 
wheel,  e.  A  lever,  /,  is  also  plaeed  upon  the  shaft,  £,  and  works  freely  U]ien  it  An  arm^ 
ft  pvojeeta  from  the  upper  end  ef  th#  levels  /,  over  the  top  ef  the  wheel,  #.  A  grinpev,  t, 
is  jointed  to  the  underside' of  the  arm,  g,  snd  is  drawn  against  the  side  el  the  wneel,  e, 
opposite  to  the  lever,  f,  by  the  spring,  A  '^Then  the  lever,  /,  is  made  to  irevohe  upon  the 
ehaft,  S,  the  gripper,  I,  will  glide  fireel^  in  ope  dlreetion  over  the  snrihee  of  the  inicel,  e, 
and  when  moved  hi  an  oppodte  direction,  the  gripper  will  prees  so  fmly  agiunst  the  side 
of  the  whetl  as  to  imnart  its  own  motion  tq  it  Tiie  advant^r*  ^f  the  ourvllinear  move, 
inent  ot  the  feeding  |fnpper,  or  hand,  over  the  ordinary  tangential  movement  of  the  feed, 
ing.hand.  eonsifetsin  its  being  adapted  to  inqpart'a  gpoater  decree  ef  iQollon  to  Ae  feed* 
ing-wheel,  and  also  in  its  being  more  oertain  and  positive  in  ite  aetion. 

Motion  is  imparted  to  the  lever,  /  from  the  saw-gate  by  the  bar,  J,  the  angular  lever, 
k,  and  the  short  bar,  o,  as  shown  in  flg.  B.  *  The  bar,  L  and  lever,  k,  are  eooneoted  to  one 
V  the  saw.gate  ways,  «,  by  means  of  the  bavi  /,  the  lever,  ei,  and  the  bar,  n,  as  ahown  in 
the  same  figure,  by  whlbh  arran^ment  the  amount  of  ttotioQ  Ismarted  by  the  saw.|ate  to 
the  oarriage,  G,  will  be  regulated  by,  and  exaetly  correspond  with,  the  amount  of  hovl. 
ftontal  forward  movement  imparted  by  the  w%yS|  «#,  to  the  saw-gafe  as  it  deseendsj  that 
h  to  say,  the  bent  and  slotted  levev,  it,  the  bar,  jt  and  the  bar,  f,  are  oonnected  to  eaeh 
other  and  to  the  lever,  kf  by  means  of  a  joint-pin,  e,  whiel|  playe  freely  iq  a  slot  in  the 
upright  portion  of  the  lever,  ft,  the  lower  end  of  the  bar,  «,  being  jointed  to  the  end  ^f  the 
long  arm  of  the  lever,  m.  The  short  arm  of  the  lever  being  else  jointed  to  the  lower  end 
of  obe  of  the  ways,  a,  of  the  saw-gatOj^hy  means  of  the  bar,  n,  it  will  be  perceived  that 
when  the  inelination  of  the  series  ef  ways,  a^i  9t  the  saw.gate,  is  varied,  the  pWot,  9,  will 
be  moved  in  the  slot  In  the  short  arm  of  the  lever,  *,  which  will  vary  the  amount  of  motiaii 
imparted  to  the  oarriage,  and  cause  it  to  oorrespond  exaetly  with  Ae  degree  of  ineHnatloii 
eiven  to  t^e  ways  of  the  saw.gtte,  and  the  amount  of  forward  horliontu  motion  imparted 
by  them  to  the  saw-gate  during  its  descent 

Fer  slitting  or  re-sawing  planks,  boards,  &c.,  a  mill  may  be  constructed  in  the  Ibllowing 
exceedingly  simple  manner}  vis.,  the  fbnder-poats  of  a  suitable  frame  are  eomblned 
with  the  HdjnstaMe  ways,  a  e,  and  Ae  saw-cate,  B,  subatantiallT,  end  n  oarriage,  H,  flr.  $^  is 

Jlaeed  upon  suitable  bearings,  and  oonneeied  to  the  sides  of  the  saw«gate  by  means  of  the 
mbraoing  ledges,  rr,  seeured  to  the  sides  of  the  caniage.  ^e  saw  pleve  I9  a  slot  ii|  the 
hrwhf^  end  of  the  carriage,  end  a  pvessing-roUer  is  eombined  with  it,  for  the  purpose  of 
holding  the  board  when  it  is  operated  upon  by  the  saw.  At  the  rear-end  of  the  oarriage,  H, 
are  arrtoged  spring  elamps,  1 1,  in  suoh  a  manner  that  when  the  evriage  is  moved  rear- 
ward during  the  down  stroke  of  the  saw,  they  will  glide  freely  over  the  sides  of  the  board, 
and  when  the  carriage  is  moved  Ibrward  by  the  upward  stsdm  ef  the  saw,  they  will  grip  the 
board  and  carry  it  fbrward,  to  be  again  acted  upon  by  the  saw.  The  jawe,  $i,  of  the  elamps 
are  arranged  aiid  actuated  in  the  following  manner  >^They  are  oonneeted  to  boxes,  11 «, 
by  means  ef  the  ferwar^y  inclining  short  arms,  esi,  the  boxes,  11  ai,  being  seeured  between 
the  ways,  «f,  and  slide  freely  therein.  Set  sorews,  «»,  pass  through  the  openings  in  the 
oonneoting-en^s  of  the  ways,  its,  and  pass  into  Ibmale  sorews  in  the  boxee,  v  m.  Springe, 
le  IS,  are  oonneeted  to  the  tops  of  the  boxes,  uu,  and  mss  haohward  against  the  fl>eat  sides 
of  the  bars,  ev,  for  the  purpose  of  causing  the  jaws,  it,  to  bear  lightly  againat  the  board, 
and  prevent  the  jaws  from  gliding  over  the  same  when  they  are  moved  fbrward.  it  will 
thetelbre  he  pereeived,  that  when  the  carriage  is  moved  baekward,  the  arms,  «v,  having 
nearly  free  forward  play,  allow  the  jaws,  i  t,  to  glide  over  the  board  plaoed  between  them  1 
aod  when  the  carriage  is  moved  Ibrward,  the  light  pressure  of  the  j«ws,  1 1,  upon  the  hoard 
will  cause  them  to  incline  the  bars,  v  v,  to  die  rear,  and  thereby  feree  the  jaws  upward,  and 
make  them  firmly  grip  and  earvy  fbrward  whatever  may  be  embraced  between  them.  Tiie 
set  screws,  »»,  and  the  cranks,  yy.  upon  the  same,  serve  to  vary  the  podtions  of  the  &ed« 
i«g  olamps,  and  to  adapt  them  to  tne  difl^rent  thicknesses  of  material  to  be  operated  upon. 
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THE  DARIEN  SHIP  CANAL. 

The  physical  circumstaDces  involTed 
in  the  construction  of  the  Darien  Ship 
Canal,  have  been  well  discussed  in  a  paper 
on  the  subject,  by  Mr.  A.  6.  Findlay, 
F.R.G.S.,  which  was  read  at  the  twenty-first 
ordinary  meeting  of  the  Society  of  Arts,  the 
Rev.  James  Booth,  L.L.D.,  F.R.S.,  in  the 
chair.  The  subjoined  extracts  refer  to  this 
portion  of  the  subject : 

The  existence  of  the  American  continent 
in  modern  European  history  is  a  recent 
fact,  not  older  than  very  many  of  the  most 
familiar  ecclesiastical  and  other  edifices 
around  us ;  yet  European  art  and  ciriliza* 
tion  have  almost  totally  displaced  the  ori- 
ginal systems  which  existed  at  the  period 
of  the  re-discovery  by  Columbus.  The 
'Spanish  and  Portuguese  influences  ha^e  ex- 
tended in  the  central  portions  chiefly,  or 
those  more  assimilated  to  the  parent  climate, 
not  farther  north  or  south  than  30^  or  35^ 
while  the  more  vigorous  Anglo-Saxon  race 
have  industriously  pursued  wealth  and  com- 
merce in  the  more  temperate  or  changing 
climates  of  the  north  or  south. 

Yet  during  the  very  earliest  periods  of 
European  possession  the  Isthmian  Canal 
was  a  great  desideratum,  and  Cortes  ob- 
tained a  grant  of  land  in  Tehuantepec, 
which  he  proposed  to  enhance  the  value  of, 
by  connecting  the  two  oceans  across  it 
This  fact,  which  was  subsequently  often 
mooted,  is  important  to  be  remembered  now, 
in  the  present  immensely  increased  neces- 
sity for  it 

.  The  object  of  this  paper  will  be  to  show 
the  peculiarity  of  the  geographical  position 
of  the  American  Isthmus,  and,  consequently, 
the  peculiarity  of  its  climate ;  of  some  hi- 
therto unnoticed  influences  in  the  current 
systems  which  centre  here,  and  which  bear 
most  strongly  upon  any  system  of  naviga- 
tion ; — ^then  to  show  what  new  fields  for 
commercial  enterprise  it  will  open,  and  what 
existing  advantages  it  will  increase. 

The  revolution  of  the  earth  and  the  solar 
heat  cause  the  phenomena  of  the  trade 
winds  within  the  tropics.  These  blow  from 
N.E.  and  S.E.,  meeting  near,  but  not  on, 
the  equator, — a  fact  due  to  the  unequal  dis- 
tribution  of  land  and  water  in  the  two  hemi- 
spheres.  The  line  of  junction  is  between 
latitude  4^- and  10°  N.,  and  Panama  lies  in 
this  interval,  and  sufi^s  accordingly  from 
the  calms  and  changing  winds  due  to  its 
position.  This  belt  of  calms  is  a  very  great 
obstacle  to  ships  crossing  it  in  the  Atlantic 
and  Pacific.  It  has  a  great  influence  on 
climate  also;  for  the  trade  winds  being 
evaporating  winds,  on  meeting,  deposit  the 
water  with  which  they  are  then  saturated, 
and  Panama  during  the  time  of  the  sun's 


north  declination  is  deluged  with  rain,  in 
quantities  sufficient  to  fill  the  high  level 
of  any  canal  which  might  be  formed  with 
locks. 

To  the  direction  of  winds  that  of  currents 
is  mainly  owing,  and  the  waters  of  each 
ocean  circulate  around  the  paralle]  of  SO* 
N.  or  S.  In  the  Atlantic  the  water  is  all 
forced  into  the  Gulf  of  Mexieo»  and  is  pre- 
sumed to  raise  its  normal  level,  from  the 
fact  that  the  Gulf-stream  rushes  out  of  it  in 
an  opposite  direction.  This  crossing  the 
Atlantic  from  W.  to  E.  ameliorates  the  cli- 
mate of  the  British  Islands,  which  would 
otherwise  be  like  Labrador,  in  the  same  la- 
titude.  If  the  same  process  went  on  in  the 
Pacific,  and  its  waters  were  all  propelled  to 
westward,  the  Pacific  side  would  be  many 
feet  lower  than  the  Atlantic ;  but  a  current, 
hitherto  overlooked,  runs  from  W.  to  £. 
under  the  belt  of  calms,  entirely  across  the 
Pacific  into  the  Bay  of  Panama,  and  thus 
compensates  the  level,  which  is  sensibly  the 
same.  The  currents  of  the  Pacific  set  up 
the  coast  of  South  America  towards  the  Bay 
of  Panama,  and  another,  the  continuation 
of  the  Japanese  current,  unnoticed  hitherto, 
but  an  analogous  current-stream  to  the 
Gulf-stream  of  the  Atlantic,  runs  down  the 
coast  of  Mexico  and  California  also  towards 
the  Bay.  Thus,  Nature  seems  to  indicate, 
both  by  winds  and  currents,  that  ships  cross- 
ing the  ocean  from  £.  to  W.  must  do  so 
between  30"  and  the  equator,  and  from  W. 
to  £.  in  a  higher  latitude  than  this. 

Of  the  navigation  of  the  North  Atlantic, 
either  by  steam  or  sail,  it  is  needless  to 
speak  ;  the  distances,  times,  and  relays  for 
coaling  have  been  long  tried  and  tested,  and 
therefore  it  may  be  presumed  that  in  each 
case  these  particulars  are  minimised.  But 
the  steam  voyages  to  Australia,  entering  upon 
new  ground,  have  been  most  decided  fail- 
ures as  yet,  and  in  almost  every  case  have 
been  beaten  by  ordinary  sailing  vessels. 
There  must  be  some  general  reason  for  this 
series  of  failures,  besides  the  inefficiency  of 
the  ships,  and  I  think  it  may  be  sought  for 
in  the  great  variety  of  circumstances  that 
the  navigation  around  the  Cabo  Tormentoso 
— ^the  Stormy  Cape  of  the  Portuguese,  or 
the  Cape  of  Good  Hope  of  the  Dutch — will 
cany  a  vessel  through^  It  is  seen  that  the 
whole  system  of  vrinds  and  currents  are 
intersected  in  this  voyage,  and  therefi>re, 
that  in  the  main  they  are  both  adverse,  and 
the  actual  distances  to  be  traversed  are  very 
great 

We  now  come  to  that  part  of  our  subject 
which  relates  to  the  absolute  distances 
which  will  he  thrown  open  to  shipping  by 
the  canal,  compared  with  those  at  present 
followed ;  or,  what  is  still  more  important, 
the  absolute  time  that  it  may  be  expected 
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may  be  saved  by  it.  With  respect  to  oui 
Eastern  possessions  in  India,  China,  and 
Australia,  there  is  a  wonderfully  great  simi- 
larity in  the  distances  which  must  now  be 
sailed  over  to  reach  any  of  them  from  Eng- 
land. Thus,  the  mean  sailing  distances, 
which  we  take  from  Captain  Wise's  inte- 
resting analysis  of  100  voyages,  is,  from 
England  to  Bombay,  13,424  miles — time, 
315  days,  15  hours;  from  England  to  Ma- 
dras, 13,629  miles— time,  106  days,  16 
hours;  England  to  Bengal  (Calcutta), 
14,405  miles — time,  105  days,  7  hours ;  and 
from  England  to  China,  15,238  miles.  The 
distance  necessary  to  be  sailed  to  Adelaide 
may  be  about  14,200  miles,  and  to  Sydney, 
15,500  miles,  around  the  Cape  of  Oood 
Hope,  or,  by  steam,  13,880  miles,  to  be 
performed  in  63  days. 

The  shorter  routes — known  as  the  over- 
land routes  from  the  Mediterranean  to 
the  Red  Sea,  a  portion  of  which  has  been 
long  established — ^would  make  the  distance 
to  Sydney,  vid  Torres  Strait,  about  13,288 
miles ;  but  in  the  outward  passage  the  wind 
and  current  would  be  almost  always  adverse, 
so  that  this  length  must  be  increased,  on 
the  score  of  current  alone,  perhaps  1,000 
miles.  The  time  calculated  by  Captain 
Hamond  for  this  route  is  75  days.  The 
distance  and  time  to  the  westward  of  Aus- 
tralia, which  avoids  all  the  terrors  to  steam 
navigation  in  Torres  Strait,  would  be  about 
the  same.  Now,  it  will  be  seen  that  these 
distances  represent  considerably  more  than 
half  the  circumference  of  the  globe;  more- 
over, they  lead  through  seas  where  the  winds 
are,  at  seasons,  in  most  furious  opposition 
to  their  progress — the  currents,  also  most 
violent.  It  is  'only  of  late  years,  that  to 
beat  against  the  adverse  monsoon  has  been 
attempted ;  and  it  is  stated,  that  one  of 
the  fine  steamers  employed  in  the  Oriental 
transit  was  compelled  to  burn  nearly  every 
available  part  of  her  construction,  when, 
having  run  short  of  fuel,  deck,  spars,  rig- 
ging, and  cargo,  were  all  cut  up.  Such  an 
occurrence  in  the  Pacific  would  be  most 
serious. 

Turning  our  attention  to  the  routes  in  the 
opposite  direction,  or  across  the  IsUimus  and 
Pacific,  a  very  different  order  of  navigation 
will  exist  The  Pacific  deserves  its  name ; 
fine  weather  and  moderate  breezes  prevail 
almost  entirely  across  it — the  western  por- 
tions, perhaps,  excepted.  In  these  respects, 
it  differs  widely  from  the  Atlantic,  where, 
perhaps,  from  the  accumulation  of  the  trade 
winds  over  the  eastern  continent,  they  are 
impelled  with  great  force  on  the  compara- 
tively narrow  breadth  of  the  ocean. 

The  shortest  distance  across  the  Atlantic, 
from  the  Lizard  to  Chagres,  and  which, 
perhaps,  might  be  implicitly  followed  in  the 


homeward  route,  is  4,666  miles,  which,  if  a 
steam  vessel  can  make  good  ten  knots  an 
hour,  would  be  traversed  in  20  days,  ex- 
clusive of  the  relay  if  necessary  at  the  Ber- 
mudas. In  the  first  part  of  her  voyage 
out,  the  mean  direction  of  the  wind  and 
current  would  be  adverse,  or  favourable  on 
her  return;  and  the  latter  portion  of  this 
would  be  reversed,  so  that  these  would  neu- 
tralize each  other,  and  the  distance  remain 
the  same.  The  passage  of  the  canal  could 
be  made  in  a  few  hours. 

The  shortest  distance  from  the  Gulf  of 
San  Miguel  to  the  North  Cape  of  New  Zea- 
land is  6,715  miles,  and  leads  thence  to 
Sydney,  about  1,060  miles  farther,  which,  at 
ten  knots,  would  occupy  32  days ;  so  that 
the  entire  distance  from  the  Lizard  to  Syd- 
ney by  this  route  is  12,460  miles,  or,  1,400 
miles  shorter  than  by  the  Cape  of  Good 
Hope,  and  might  be  done  in  53  days'  actual 
steaming ;  and  as  it  is  presumed  that  this 
course  would  be  nearly  the  best  for  a  sailing 
vessel,  it  is  shorter  by  nearly  8,000  miles 
than  the  eastern  route  for  this  class. 

But  there  is  another  feature  in  this  route. 
The  winds  are  favourable  for  the  passage 
either  way ;  and  outwards,  after  passing  the 
Galapagos,  she  will  be  assisted  by  a  current 
of  20  miles  per  day  as  far  as  the  tropics,  by 
which  the  distance  will  be  shortened  some 
800  miles ;  beyond  this  they  will  probably 
balance  themselves.  It  is  presumed  that 
one  stoppage  for  coal,  &c.,  will  be  sufficient 
between  the  Isthmus  and  New  Zealand 
or  Sydney.  By  the  chart,  Tahiti  appears 
to  be  the  best  place,  as  being  midway,  and 
in  the  line ;  but  there  are  some  reasons  why 
another  port  would  be  preferable.  In  the 
first  place,  the  Society  Islands  are  under 
French  domination,  and  might  not  be  so 
advantageous  to  British  ships  as  one  more 
independent.  I,  therefore,  oeg  to  propose 
that  the  Gambler  Islands,  or  Manga  Reva 
Group,  which  possess  all  the  requisite  ad- 
vantages  of,  with  some  superiority  over,  the* 
Tahitian  Islands.  In  the  first  place,  it  has 
a  good  harbour,  and  abundance  of  fresh 
water.  It  is  lofty,  1,250  feet  high,  and  at 
present  uncolonized.  It  lies  near  the  great 
circle  route,  3,700  miles  from  Panama,  and 
3,960  from  Sydney.  Of  still  greater  im- 
portance, it  lies  to  windward  of  the  Low  or 
Dangerous  Archipelago,  which,  with  this 
exception,  are  exclusively  coral  formations. 
Tahiti,  then,  would  be  a  most  dangerous 
landfall  either  for  a  steamer  or  sailing  ves- 
sel. Should  a  steamer  become  disabled,  or 
exhaust  her  fuel,  before  reaching  her  port, 
she  might  not  be  able  to  weather  it,  when 
she  would  drift  by  wind  and  current  to 
Tahiti ;  whereas,  if  she  made  for  the  latter, 
and  missed,  then  the  next  chance  would  be 
to  make  for  the  Cook's  Islands,  500  miles 
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yroiM,  1j40u  mil^B  to  UewMd«  It  is  pre* 
ettoiea  that  «  lailiDf  veesel  could  aIwajts 
r^(|l«  wiyi  proper  jnaAtgement,  to  any  pott 
of  New  2^aland|  froqi  the  Canal,  in  40  to 
iil»  aad  probably  in  SO  d^fe ;  and  if  30  days 
he  eoeupied  from  Europe  to  the  Weet  In» 
diei,  thii  wUl  be  greatly  tinder  the  time  at 
preseitt  oecuipiedi  The  return  route  found 
Cape  Horn)  thet  terror  of  navigators,  would 
never  ocevur ;  all  Paoifio  return  navigation 
would  be  through  the  Canal.  Of  the  Ame- 
rican  ports  nothing  need  be  said  \  the  hd- 
vantagei  of  time  gained  by  the  transit  of  the 
Isthmus  are  manifest. 

The  shortest  route  to  China  and  Japan 
will  be  along  the  Ameriean  eoest  as  high  as 
San  FraneiscD.  ^n  the  westward  passage, 
towards  the  southern  ports*  perhaps  the 
9ara^  advantages  may  be  gained  by  making 
for  the  Sai)dwich  Islands ;  and  if  this  indi- 
rect route  be  takpn,  it  will  be  about  9^000 
miiesi  which  mighl  oeeupy  a  quick  steamer 
forty  to  forty- five  days :  she  would  have  fair 
winds  t)ie  whole  voyage*  and  be  advanced 
by  the  favourable  current  to  the  extent  of 
about  600  milest  But  the  return  voyage 
between  these  ports  is  a.  different  niatter^ 
eod|  it  is  contended,  wonld  be  lengthened 
by  these  adverse  oireumstatices  to  a  length 
equivalent  perhaps  to  l,d00  or  2.000  miles, 
t'hi^t  is  to  10)^00  or  11)000  miles,  which  wouljl 
^uite  neutraliae  any  advantages  of  the  e^mal. 
$ut  if  the  great  cirele  route  be  token  along 
Japan)  the  .actual  distonee  will  be  S|400 
miles^  which  might  be  stoamed  nver  in 
thirty-five  4*f.'»  *"^  wo)ild  be  assisted  in 
every  probability  700  miles  on  the  voyage 
by  currentli  The  winds  wouH  be  favourable 
during  the  whole  coursct  and  this  too  might 
be  equivalent  to  as  much  i  so  that  the  fegufCs 
would  sta^d  as  6,600  to  11,600  miles  for  the 
lo^jifid  high  latitude* 

Without  dilating  on  other  Or  ehorter 
vi^yagesi  it  may  be  safely  asserted}  that  for 
1^1  the  eastern  ports  of  Australia)  China)  or 
the  Asiatic  Archipelago,  although  they  lie 
from  60^  to  120''  of  longitude  nearer  to  us 
by  the  eastern  route,  yet  they  may  be  reached 
by.  tracks  shorter  by  from  1,200.  to  3,600 
miles)  with  every  advantage  t)f  wii^d  and  eur- 
renti  which  may  perhaps  be  taken  *i  to 
much  mora 

It  has  bejen  shown  that  in  loqg  voya^s 
there  are  belts  of  cali|is|  absolute  .calms 
must  be  crossed,  particularly  in  the  Atlantic, 
j^rkich  narrow  space  follows  up  on  a  mean 
i  days,  varying  in. the  100  voyages  cited  by 
Bfr.  Wise,  from  three  tt>  t^  day*.  In  the 
Uv^  days  mpan  passage  to  India^  36^  days 
are  occupied.,  in  ealms  and  l^^t  airs ; 
63^  days  in  ftiir. winds;  and  12}  dayD  in 
(bttl  wvadf.  By  the  use  of  a\ixiliary  st^am, 
the  caleulation  ia,  that  by  alight  aOxiliary 


steam-pewer  the  Indian  vtyagt  m«^  hw 
Ibortened  to  85  daypi  or  by  atoam  up  to  A 
better  trapk  tQ  even  60  dayl. 

In  the  PaeI6e  thO  winda  art  compartitivaly 
Ughti  and  perbapa,  aa  a  meaoi  wovld  6»l 
command  mofO  than  7  or  8  knota  Sii  a  iaiU 
ing- vessel*  Suppoaiflg,  therefore,  that  auxi- 
liary steam  is  used  to  make  up  the  speed  to 
10  knotsi  much  Oven  of  this  tl  neutraliaed  t 
for  suppOsin||  th^  ahip  to  be  jlropelled  witik 
this  velocity)  and  the  wind  is  abeam  with 
a  strength  equivalent  to  8  kikotft)  she  will 
shift  the  Wind  two  or  throe  pointo  ahead« 
and  cause  it  to  bO  still  more  adverftfc  witll 
lighted  breezOst  It  may  bO)  even)  that  k 
very  li^t  wind  aft  may,  with  quick  apecd) 
eoma  out  dead  ahead,  so  that  sails  are  *OAt 
than  useleas.  This  fenders  eoASideratioQ  t# 
the  currents  of  much  greater  imt>ortanee. 

The  progress  of  steam  in  the  Pacific  irUl 
depend  on  the  abundance  Of  eoals  For- 
tunately Nature  has  been  as  bOuntiftll  in 
this  respect  hfere  as  elsewheH;  For  the 
Attstralian  route  it  must  bf  taken  to  the  in- 
tcrmediate  station)  and  Taleahtlana  or  New 
Zealand  afford  ready  aourceok  In  tj^ 
north  we  have  more  cotiyenlent  aites»  It 
has  been  said  by  Dh  Coulter»  that  he  fouad 
it  in  the  QalfcpagosI  but  .this  mMt  reaillB'^ 
ably  be  doubted.  It  has  been  fotind  up  tBt 
Columbia  River*  In  Admiralty  Ii^leU  and 
in  Yancouver'a  Island  it  ia  ve^  abundaat 
and  excfeUbntk  It  probably  aboundai  and 
certainly  exists  In  Cook's  lAlet.  It  hto 
been  worked  in  Aliaaka.  tt  is  found  in  the 
Aleutian  Islands  and  in  Behnng's  Strait 
It  is  irOrked  in  japail  and  in  the  Philippine 
Islands  t  and  With  a  ready  and  oertain 
market,  it  might  be  worked  in  wXl  ihtm 
placea.  Wood  haC  been  proposed  and  tried. 
It  ihay  be  had  for  the  Cutting  in  the  north 
and  south  f  but  from  its  weak  powers^  I  hear, 
it  cannot  be  depended  on  for  steam  fool- 
stoam  t  a  slight  addition  of  ooal  greatly  in* 
creases  ita  strength^  and  it  is  here  snggtsted 
that  bitumeh  might  be  available  as  aa  ad> 
junot  There  is  a  bitumen-spring  near 
Santo  Elelia  Poiht»  iti  Bcuador, .  elose  to 
the  sea.  It  has  been  noticed  by  Dam)»ier, 
and  still  exists  aa  found  by  Lieutenant 
Wood,  in  H.  M*  S.  Pandot'm.  Another  is 
found  between  Point  Dume  and  at  PoiAt 
Vicente^  in  Upper  California ;  and  it  be- 
comes an  interesting  euestion  whether  these 
and  others  might  not  be  used  iA  hnproving 
fuel. 

A  few  words  as  to  the  eoiUmeree  it  will 
open  up  and  bKng  to  oOr  own  ooufitf/. 
There  is  not  a  richer  mineral  part  ib  the 
world  than  the  west  portion  of  Bcuador  aild 
Peru.  The  gretkt  distance  it  is  from  Bu- 
ropc,  aroilnd  Cape  Horn)  pteclifdea  tny- 
thioff  but  the  moat  ¥iduable  of.iU  ^rod«^ 
reaching  tik;   bttt  there  Oaa  be  no  doubt 


sBB  SABan  eaa  mma&i 


487 


tkat  A  jharter  transit  will  confer  sreat  talue 
upon  many  natural  produota  whloh,  are  now 
moat  a1>aBdant  and  worthltsB.  6na  very 
important  item  will  be  thus  greatly  in- 
creased,— the  vast  deposits  o^  guano  on  the 
I'eruvian  coastS|  from  which  millions  of 
tons  may  be  brought  here.  The  alkaline 
compounds  whioh  cover  the  plains  of 
fiolivia  may  be  brought  into  service,  and 
the  immense  metallic  deposits  will  thus  be 
made  one-half,  or  rather  two-thirds,  nearer 
Europe. 

All  die  products  of  South- Western  Arne- 
rica  'will  bear  a  proportionately  increased 
talue,  and  create  an  outlet  iTor  industry  and 
speculation.  In  the  north,  our  Ameriean 
brethren  are  vigorously  pursuing  commerce 
in  their  new  revion  of  California,  and  one 
fact  will  prove  what  openings  there  are  for 
increase  of  commerce.  In  the  month  of 
January,  16s}|  therje  were  cleareil  from  the 
^brt  of  San  Francisco,  l28  veMels,  of ,  the 
aggregate  burthen  of  47,194  tons. ,  Five 
years  slnfoe,  a  few  stray  ships  found  their 
way  here  annually,  in  search  of  water  from 
the  poor  and  destitute  Spanish  occupants. 
A  n^w  expedition  is  now  to  be  fitted  out  at 
Kew  York  for  the  exploration  and  advance- 
ment of  the  capahllitiea  of  the  N.  Wt  ooast. 
American  colonies  are  being  founded  all 
along  the  coast  to  the  northward,  pioneers 
of  future  industry  nni.  wealth.  Our  own 
territories  to  the  northward  ar«  as  yet 
untried  ahd  unviKiied,  but  possess  all  the 
cii£&hilities  of  northern  Europe.  Russian 
America  i^  a  terra  incognita^ — its  capabi- 
lities are  unknown. 

The  Americans  boast  that  the  commerce 
of  the  Paci^e  will  he  their  inheritance ;  —  let 
us  see  what  it  is.  A  chart  with  itd  array  of 
names  givee  a  ver>'  exaggerated  potion  of 
the  lands  oetvpeen  the  eastern  and  western 
worlds,  l^hey  are,  with  the  exception  of 
the  few  volcanic  groups,  inere  specks  or 
narrow  strips  of  land,  even  i^ith  the  water's 
edffe,  and  are  immensely  p9pulou^  The 
enure  insular  population  of  the  Pacific  has 
heen  rated  at  20,000,000  {  hut  fh>pi  a  care- 
mi  summary  it  does  not  much  exceed 
K550jdi90  to  l,V$<),0Ob,  and  this  including 
New  Zealand  ahd  Australia.  The  area  of 
Ihe  t^iurollne  Islands  does  not  exceed  that 
of  the  lown  of  Liverpool,  yet  the  population 
amounts  to  above  .  500  per  squ/ure  mile. 
1^18  is  the  case  with  all  the  coral  islands ; 
so  tnat  ihe  whole  care  of  the  natives  must 
he  in  procuring  food.  The  only  articles  M 
yet  gathered  are  biehe  de  mar^  or  scfr-slug — 
ah  aphrodisiac  for  China,  t^  pearl-oyster 
sh^  and  tortoise-shell.  The.  two  first 
might  prOhahl^  he  cultivated  \i\e  our  oWh 
oyster-flshex^,  the  latter  is  near)v  extinct. 
ArfoW-rooC  and  cocoa-nut  oil  inigi^t  be  had 
ffi  small  qiiantrtles,  but  would  not  pay  te 


yet.  Of  the.larffer  islands  in  the  Weattra 
Pacific,  we  know  little  i  thiir  oapabilitiea 
are  quite  undeveloped,  and  are  now  only 
being  awakened.  Thus  there  can  be  no 
bommerpe  at  any  tinje  in  the  open  oceani 
except  that  to  be  made  in  ita  western  part  { 
but  its  houndaries  are  open  to  al)  tha 
World,  and  Englishmen  will  not  bd  back*' 
ward  in  arailing  themselves  of  it»  6nt 
branch  alone  is  American,  ot  scarcely  can 
be  called  American,  aa  it  la  only  a  small 
aeetion  of  New  Englaade^s,  who.  ao  vigo- 
rously and  exolusively  pursue  .the  whale 
fishery,  and  bring  immense  wealth  annually 
to  their  coui^tiY. .  but  they  were  almost 
exclusively  whale-hunters  in  the  Atlantic, 
and  se^m  to  have  distanced  all  eompetiton, 
even  of  their  own  nation.  That  many  new 
sources  of  profitable  enterprise  will  be 
opened,  there  cannot  be  the  slightest  doubt ; 
and  Uie  present  greatly  increaaed  and  in- 
creaaing  importance  of  our  oriental  com* 
mehse,  of  our  Australian  emigration,  and 
the  progreaa  of  civilization  dn  the  western 
shores  of  Americci  imperatively  demand 
that  thia  long-required  mter-oceaaie  canal 
should  forthwith  eftiat;  i^id  jt  was  con- 
sidered, thai  it  was  especially  the  prevL^ce 
of  the  Society  to  discuss  the  merits  of  thio 
important  question,  bearing  aa  it  does  upon 
the  arts,  manufaeuires,  and  commerce  of 
oy.r  own  oountry. 

Ii\.  the  diacussion  which  ensuedi  Mr. 
Douli  obaerved)  in  referehoe  to  level*,  that 
when  the  Ordnaiice  surveys  of  ireland  were 
made,  the  level  of  lOw- water  was  taken  aa 
the  dat^il&i  hut  Whtn  tha^  Cattite  dVtt-  to 
£a(land«  .they  foimdf  from  Liverpool  to 
the  .firlaK^  Channel^  th^^  was  a  differeaOe 
of  abottt  90, 6f  4d  feet*  thia  ^as  accounted 
for  by  the  differeni»e  in  the  lift  of  the  tid«, 
and  it  became  evident  that  low-water  eoulll 
not  be  kiegarded  aa  fumifthiiig  a.  proper 
datum:,  the  mean  of  high  and  low  tidea  Wis 
found,  however^  to  be  correct  thro.ttgholit 
the  kingdom^  He  had  no  doubt  thia  was 
Uie  pace  in  the  Pacific  and  Atlantic,  ai^d 
that. the  difierence  might  be  accounted  for 
by  the  diH^renee  in  the  lih  Of  the  tides^  in 
regard  to  the  canal«  he  thought  it  was  quite 
clear  that  Uiey  had  no  data  of  any  a^rvipe 
for  engineering  purptokes,  and  it  woiild  be 
idle  to  form  ah  estimate  With  their  present 
meagre  information  i  they,  could  not  say 
whether  It  would  cost  10,000i000/.  or 
IdkOOO^OOOf*)  or  4,000,000^  or  6^900,000^  ; 
aod  any  project  in  the  absence  of  accurate 
data  must  fall  to  tht  ground.  He  believed, 
however^  if  the  canid  wefe  once  pro|>erly 
made,  it  muot  become)  of  neCCssi^,  one  pf 
the.  noblest  highways  of  conunjetee^  Jn 
reading  histdcy^  ever|r  one  muot  have  aeon 
that  many  nalioaa  which  had  been  raispd  by 
commeRe  fell  by  losing  tti    fi'ngland  Was 
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still  in  the  vigour  of  its  youth,  yet  it  was 
just  the  time  to  lay  hold  of  the  highways  of 
commerce,  of  which  he  might  mention  two 
being    of   the     greatest    importance; 


as 


namely,  the  construction  of  a  line  of  railway 
across  the  North  American  Continent,  co- 
lonizing as  they  went  along,  and  opening 
out  the  vast  fields  of  mineral  wealth  known 
to  exist  in  that  territory;  and  the  other 
was,  connecting  the  Atlantic  and  Pacific 
Oceans  by  a  ship  canal. 

Mr.  Trelawney  Saunders  wished  to  add 
a  remark  as  to  the  tides.  They  were  gene- 
rally now  considered  as  a  promulgation  of 
the  wave  from  the  south,  and  were  highest 
on  shores  exposed  to  the  south  wind.  At 
Wicklow  there  was  no  tide,  whereas  op- 
posite, in  the  Bristol  Channel,  the  tide  rose 
to  a  height  of  60  feet. 

The  Chairman  remarked  that  some  time 

ago  the  American   Government  consulted 

our  Government  and  the  Royal  Society  as 

to  entering  into  some  deep-sea  soundings 

and  examinations  of  the  tides.  He  regretted 

that  it  was  very  coldly  received  by  our 

Government,  and  now  remained  in  abeyance. 

In  regard  to  great  circle  sailing,  he  thought 

much  more  mystery  had  been  attached  to  it 

than  was  necessary ;  it  was  quite  clear  that  the 

shortest  distance  between  two  points  on  a 

plane  was  a  straight  line,  but  the  shortest 

distance  on  a  sphere  was  a  great  circle.   He 

concluded  by  proposing  a  vote  of  thanks  to 

Mr.  Findlay,  which  was  agreed  to. 


THE  TRADES  OF  BIRMINGHAM. 
The  price  of  copper  has  undergone  a 
change  during  this  week,  which  will  prove 
of  great  service  to  hundreds  of  small  manu- 
facturers and  their  dependents,  who  have 
been  unable  to  carry  on  their  trade  in  con- 
sequence of  the  recent  high  prices.    On 
Wednesday  last,  circulars  were  issued  firom 
the    leading    houses    in  the  metal  trade, 
announcing  a  reduction  of  one  penny  in 
the  pound,  and  fixing  the  quotations  at  from 
£108  to  jglU  per  ton.     At  these  prices 
there  is  a  good  supply  in  the  «iarket,  and 
there  is  reason  to  believe  that  many  ex- 
tensive   orders    for    manufactured    goods, 
which  have  been  held  back  during  the  last 
three  months,  will  now  be  given  out 

The  general  trades  of  the  town  and 
neighbourhood  continue  to  be  extremely 
brisk.  The  electro-plate  and  Britannia 
metal  businesses  are  at  the  present  time 
exceedingly  good,  and  many  of  the  esta- 
blishments of  the  town  are  working  over- 
time. In  Kidderminster  the  carpet  trade 
is  thriving,  so  much  so,  that  the  operative 
weavers,  like  the  mechanics  of  other  trades, 
are  seeking,  and,  in  some  instances^  have 
obtained,  an  advance  of  wages.    The  same 


may  be  said  with  regard  to  the  watch  trade 
of  Coventry.  The  demand  for  watches  re- 
quired for  the  Australian  market  is  said  to 
be  greater  than  ever,  and,  at  the  same  time, 
in  consequence  of  emigration,  and  on  ac- 
count of  the  activity  of  the  trade  in  other 
places,  good  workmen  are  becoming  ex- 
ceedingly scarce.  At  Redditch,  the  needle 
manufacture,  which  gives  employment  to 
some  thousands  of  hands,  is  extraordinarily 
brisk. 

At  the  furnaces  and  forges  some  large 
orders  for  lails  for  America  are  being  exe- 
cuted,  in  addition  to  contracts  for  railway 
iron  for  use  in  this  country,  and  iron  work 
for  carriages  and  trucks  for  new  companies 
in  India.  Within  the  last  twelve  months 
several  thousand  tons  have  been  forwarded 
to  the  above  destination,  where  the  carriage- 
works  are  put  together,  and  the  wheels, 
breaks,  axles,  hinges,  &c.,  fastened,  and  the 
work  completed. 

The  manufiicture  of  steam-engines  and 
boilers  for  maritime  purposes,  sUD  engages 
the  Birmingham  foundries,  and  there  is 
every  probability  that,  from  recent  experi- 
ments made  upon  canals  in   Lancasnire, 
steam-power  will  be  adopted  for  the  tranatt 
of  goods,  and  an  additional  stimulus  Kiven 
to  this  branch.    The  experiments  alhided 
to  were  made  by  Mr.  Caird,  general  mana- 
ger  of  the  Ince-hall  Coal  and  Canal  Com- 
pany.   These  were  suggested  by  the  fre- 
quent  and  serious  delays  in  the  carriage  of 
the  coal  raised  by  the  above  Company.     The 
steamer  used  for  the  occasion  was  the  dm- 
queror,  belonging  to  Mr.  Inshaw,  mechani- 
cal engineer  of  Birmingham,  who,  with  his 
son,    superintended   the   working    of   the 
vesseL    The  Conqueror  towed  with  ease  four 
loaded  coal-boats,  containing  40  tons  each, 
at  the  rate  of  2^  miles  per  hour,  a  speed  as 
high  as  is  required  for  canal  trafiic.    The 
steamer  is  propelled  by  two  screws,  one  on 
each  side  of  the  rudder,  working  right  and 
left,  and  thus  the  surge,  which  each  screw 
of  necessity  makes,  is  negatived  by  the 
action   of  its  fellow.     The  cost  of  horse- 
haulage  from  Wigan  to  Liverpool  is  10^, 
by  steam  4^d.,  or  a  saving  of  6d.  per  ton. 
The  experiment  was,  in  every  respect,  satis- 
factory, and  there  is  little  doubt  Mr.  In- 
shaw's  boats  will  be  adopted,  and  that  he 
will  receive  many  orders  for  canal  eom- 

Sanies  in  England  as  well  as  Ireland,  where 
is  engines  have  been  worked  on  the  Grand 
Canal  with  success. 

There  is  one  trade,  however,  which  now 
forms  an  exception  to  the  general  pro- 
sperity, that  of  the  Ordnance  gunmakers. 
There  is  hardly  a  stock  in  the  shops  of  the 
stockers,  and  the  men  are  consequently  idle, 
although  there  must  be  materials  for  many 
thousand  guns  in  the  stores. 


SUBMERSION  OF  THE  DUTCH  TJBLEGBAPHIC  GABLE. 
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THE  IRON  TRADE. 

The  statements  made  with  respect  to  the 
iron  trade  are  contradictory,  but  balancinj; 
the  events  of  the  last  few  weeks,  and  the 
reports  of  those  interested  and  best  in- 
formed in  the  trade,  it  may  be  said  to  be, 
as  compared  with  what  it  was  a  few  weeks 
affo,  dull,  with  a  tendency  towards  a  de- 
dine. 

The  pig-trade,  notwithstanding  the  recent 
drop,  and  the  fears  entertained  of  a  special 
inundation  from  speculators'  stocks,  is 
represented  to  be  a  shade  firmer.  The  first- 
rate  houses,  we  are  told,  will  not  sell  good 
hot-blast  pigs  made  from  the  mine  for  much 
less  than  i£4  lOs.  Inferior  qualities  have 
been  sold  for  £^,  and  perhaps  less.  Der- 
byshire  pigs  have  been  offered  to  parties  in 
this  neighbourhood  at  £3  10s.,  delivered ; 
but,  when  their  quality  is  taken  into  consi- 
deration, such  quotations  will  not  operate 
prejudicially  on  the  South  Stafibrdshire  and 
Shropshire  markets.  The  demand  for  sheets, 
plates,  and  rails  is  steady,  and  labour  in  the 
iron-manufadture  continues  in  request.  The 
chief  drawback  to  this  favourable  repre- 
sentation  of  the  staple  trade  of  the  district 
is,  the  very  depressed  state  of  the  cut-nail 
business.  It  is  presiuned  that  the  chief 
cause  is  northern  rivalry,  for  otherwise,  con- 
sidering the  extent  to  which  building  opera- 
tions are  now  carried  on  in  all  parts  of  the 
kingdom,  and  the  immense  amount  of  these 
articles  exported,  the  cut-nail  business  of 
South  Staffordshire  and  East  Worcester- 
shire  must  have  been  in  a  most  thriving 
condition.  Nail-rods  have  been  sold  during 
tl^e  week  in  the  iron  districts  at  ^8  10s. 
per  ton. 

Glasgow  Pig'iron  Market. — GlasgoWj  June 
4. — We  have  had  ratlier  an  irregular  market 
for  pig-iron  this  week.  From  tlie  opening 
on  Monday  till  Thursday  a  steady  feeling 
prevailed,  the  price  advancing  to  538.  6d., 
but  the  Bank  raising  the  rate  of  discount, 
caused  a  reaction,  which  has  been  further 
accelerated  by  the  rumours  of  war  in 
Turkey,  and  528.  cash  was  to-day  accepted 
for  warrants.  We  close,  however,  rather 
firmer,  sellers  demanding  52s.  6d.,  which 
has  been  paid.     No.  1.,  54s. 

JmeHea.—hy  the  United  States  mail 
steamer  SailUe,  which  arrived  at  Liverpool 
on  Tuesday,  with  advices  from  New  York 
to  the  28tli  ult,  we  learn  that  Scotch  pig- 
iron  was  inactive.  Two  cargoes  of  wrought 
scrap-iron,  to  arrive,  had  been  sold  at  37 
dollars,  six  months. 


THE  CALORIC  SHIP  "ERICSSON." 

The  American  news  received   by  this 
weeK'B  QiAily  furnished  the  following  state- 


ment written  by  Captain  Ericsson  himself 
to  a  New  York  paper,  apparently  in  answi^r 
to  a  request  that  he  would  describe  the  pre- 
sent condition  of  the  Erictson^  what  repairb 
ill,  or  additions  to,  her  machinery  were  being 
made,  and  when  she  would  probably  b« 
ready  for  sea.   Captain  Ericsson  says ; 

**  I  cheerfully  comply  with  your  sugges- 
tion in  regard  to  the  caloric  ship.  1  have 
much  pleasure  in  assuring  you  that  nothing 
whatever  has  occurred  in  working  the  ma- 
chinery indicating  the  difficulties  that  can 
prevent  the  successful  realisation  of  this  im- 
portant enterprise.  The  only  difiiculty  we 
have  met  with  is  that  of  the  cylinder  bot- 
toms or  heaters  having  proved  too  elaatie  and 
yielding  to  remain  air-tight,  or  to  admit  of 
full  pressure  being  carried.  On  the  return 
of  the  ship  firom  the  South,  two  months  ago, 
it  was  deemed  advisable  to  replace  these 
heaters,  which  are  made  of  boiler-plate,  by 
others  of  caat  iron,  as  that  material  admits 
of  being  made  of  any  required  thickness. 
Only  one  foundry  having  been  found  willing 
to  undertake  the  casting  of  these,  requiring 
from  six  to  eight  months  for  their  comple- 
tion, we  have  been  compelled  to  adopt  a  dif- 
ferent filan  ;  one,  however,  that  will  insure 
increased  power  and  speed.  As  the  modi- 
fication whioh  this  involves  calls  for  work 
of  great  magnitude,  our  friends  will  have  to 
exercise  some  little  patience.  Allow  me,  in 
connection  with  this  remark,  to  remind  you 
that  it  is  only  thirteen  months  since  the  keel 
of  the  caloric  ship  was  laid,  and  that  steam 
ships  of  her  class  usually  require  eighteen 
.mouths for  completion.  Mr.  Collins,  in  build- 
ing his  ships,  found  nearly  twice  that  time 
requisite.  As  the  modification  of  a  patented 
machine  is  not  properly  a  subject  for  public 
discussion  until  completed,  you  will,  I  am 
sure,  see  the  propriety  of  my  not  furnishing 
a  statement  of  whnt  is  now  being  done  to 
the  machinery  of  the  caloric  ship.  As  soon 
as  the  work  is  completed,  the  owners  of  this 
ship  will  be  most  happy  to  invite  the  intel- 
ligent and  liberal  press  of  New  York  to  see 
the  result  of  the  second  step  in  the  develop- 
ment of  Ihe  great  motor." 


SUBMERSION  OF  THE  DUTCH 
TELEGRAPHIC  CABLE. 

Electric  telegraph  comnmnicatiou  be- 
tween England  snd  Holland  has  been 
successfully  accomplished,  the  cable  having 
been  submerged  from  OrfordnesA,  on  the 
const  of  Suffolk,  to  Scheveuing,  on  the 
Dutch  coast,  a  distance,  iu  a  ^ttraight  line, 
of  115  miles.  The  engiuceriiig  arrange- 
ments for  the  parpo.-'e  wrre  under,  lite 
superintendence  of  Mr.  Edwin  CJai^ 
engineer  iu  chief  to  the    Electric^ 'Celo- 
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graphic  Companji  assisted  by  Mr.  F.  C. 
Webb ;  and  the  expedition  was  under  the 
command  of  Lieut.  Burstall,  R.  N.  Three 
vessels ^ere  engaged  in  the  operation, — the 
Monarch,  paddle-steamer,  540  tons  (a  Tesael 
purchased  by  the  Company  for  carrying  oat 
this  and  other  Submarine  undertakings  ih 
contemplation),  having  on  board  the  cable, 
180  miles  in  length,  and  800  tons  in  weight ; 
the  CMiathf  steam-tag,  in  attendance,  fts  a 
precaation)  in  ease  of  any  casualty  to  the 
engines  of  the  Monarch  f  and  the  Addet, 
Ooyernment  steamer,  which  was  kindly  lent 
by  the  Admiralty,  to  assist  in  this  national 
enterprise* 

The  course  having  been  previously  buoyed 
by  Lieutenant  Burstall  in  the  Adder,  the 
squadron  left  Orfordness  at  nine  a.m.,  Mon- 
day week,  the  weather  being  in  every  way 
propitious,  and  the  operation  was  conducted 
without  the  slightest  diffietxlty,  and  a  con- 
ttant  communication  kept  up  with  the 
English  shore.  Abont  nine  p.m.,  however, 
the  barometer  suddenly  fell  one-tenth  of  an 
inch,  and  as  suddenly  rose  again;  about 
midnight  the  wind  increased  to  a  fresh  gale 
A-om  the  north-east,  with  a  heavy  sea ;  and 
although  messages  ^m  the  English  coast 
announced  perfectly  fine  weather,  it  was 
afterwards  discovered  that  it  was  at  the 
aame  time  blowing  a  gale  on  the  Dutch 
coast  The  Monarch,  loaded  as  she  was 
with  a  dead  weight  so  near  her  keel,  rolled 
to  an  alarming  extent,  and  great  fears 
were  entertained  for  the  safety  of  the  fun- 
nel, the  chains  of  which  parted.  The  "  cable- 
break"  began  also  to  tear  itself  (Vom  the 
deck  from  the  working  of  the  vessel.  These 
defects  were,  however,  speedily  remedied, 
though  Mr.  Spencer,  who  had  charge  of  the 
''break,"  was  lashed  to  his  post,  which  he 
never  quitted  during  the  operation. 

The  difficulty  of  uncoiling  the  cable 
became  exceedingly  formidable,  and  almost 
baffled  the  perseverance  and  determination 
of  the  men  engaged  in  that  duty,  who 
belonged  to  the  establishment  of  Messrs. 
Newall,  tlie  manufacturers  of  the  cable. 
During  the  day  the  buoys  were  sueces&fully 
made  without  difficulty;  but,  as  night 
approached,  great  apprehensions  were  felt 
as  to  the  probability  of  holding  a  correct 
course.  The  Adder  oemg  always  in  advance 
to  pilot  the  Monarch,  keeping  up  a  commu- 
nication with  the  latter  by  rockets  and  blue 
and  rod  lights,  was  however  observed  to 
remain  for  some  time  stationary ;  and  on 
the  Monarch  closing,  she  called  attention, 
by  the  hearty  cheers  of  her  crew,  to  the 
position  of  the  buoy,  barely  visible  through 
the  darkneas  under  her  larboard  bow.  So 
doaely,  indeed,  was  the  direct  course  fol- 
lowed, that  only  two  buoys,  out  of  foarteen 
laid  down,  were  missed  during  the  whole 


voyage.  A  fresh  depftrtHM  waA  then  taken ; 
and,  notwithstanding  the  darkness  of  the 
night,  the  haze  of  the  morning,  the  heavy 
sea,  and  the  numerous  difficulties  which 
they  had  to  contend  with,  the  t)utch  coast 
was  reached  on  Tuesday  night  without 
accident.  On  reaching  Uie  Dutch  coast, 
the  surf  was  so  heavy  on  the  Wach  that  it 
was  impossible  to  effect  a  landing.  An 
attempt  was,  however,  made  on  Wednesday, 
but  it  was  not  until  early  on  Thursday  that 
the  end  of  the  cable  was  brought  on  shore. 

Communications  between  the  Hague  and 
England  were  effected  for  the  first  lime 
a  9:15  A.M.,  and  messages  were  immediately 
sent  from  England  to  the  King  of  Holland, 
and  from  Sir  Ralph  Abercrombie,  British 
minister  at  the  Hague,  lo  the  Earl  of 
Clarendon;  and  numerous  other  official 
communications  took  place  throughout  the 
day. 

The  steering  of  the  Monarch  was  suc- 
cessfully managed  by  Mr.  Webb,  assisted 
by  Mr.  Sarg^eant,  boatswain  to  the  Adder, 
while  the  management  of  the  communica- 
tion with  England,  and  the  constant  testing 
of  the  cable  at  intervals  of  30  seconds,  was 
ably  conducted  by  Mr.  Latimer  Clark.  The 
secretary  of  the  Electric  Telegraph  Com- 
pany was  present  on  board  the  Monarch; 
Mr.  Newall  and  Mr.  Statham,  of  the  Gatta 
Percha  Company,  were  also  anxious  to  have 
been  present,  but  arrived,  unfortunately, 
too  late  at  Orfordness;  and  after  a  short 
telegraphic  conversation  with  the  squadron, 
which  was  then  about  80  miles  from  the 
coast,  returned  to  London. 

The  Monarch  proved  herself  a  thoroughly 
good  sea-going  ooat,  especially  adapted  for 
the  purpose,  and  is  the  first  steamer  which 
ficcomphshed  such  au  operation  without  the 
assistance  of  a  lug.  Whether  we  consider 
the  unusual  length  of  the  voyage, — nearly 
double  any  which  has  'hitherto  been  at- 
tempted,— the  unprecedented  occurrence  of 
so  heavy  a  gale,  or  the  inhospitable  nature 
of  the  coast,  the  operation  certainly  ranks 
as  the  most  bold  and  successful  hitherto 
chronicled  in  the  annals  of  telegraphic 
engineering. 


IRON  ROOFS  OF  LARGE  SPAN. 

(From  a  paper  by  Mr.  Robert  H.  Bow,  C.E.,  of 
Edinburgh,  read  at  the  Royal  Scottish  Society  of 
Arts.) 

After  some  introductory  remarks,  and 
insisting  upon  the  propriety  of  employing 
roofs  of  great  clear  span  for  principal  rail- 
way stations,  the  author  institutes  a  com- 
parison between    the   diffi»rent  elaasea  of 
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■trutturtfl  emplojod  for  the  principiU  of 
roofe  (  uid  deduect  thttt  the  triangular  frame 
(in  whieh  the  rafters  constitute  the  main 
oompreiied  menibfer  of  the  fabric)  detervea 
to  be  preferred  before  all  arched^  compound, 
or  other  brms,  when  an  inclined  surface  is 
demanded  by  the  covering,  of  the  character 
required  fox  slating.  And  he  further  shows, 
that  where  untied  or  abutting  principals 
can  be  used,  rafter*^  when  made  straight 
and  treated  as  bridges,  itorm  pHncipals  of  a 
▼crjr  economical  character ;  but  that»  for 
such  a  situation,  rigid  arched  structures  are 
quite  inadmissible. 

He  arranges  those  straight-raftered  prin- 
eipals  in  which  the  rafters  are  the  main 
compressed  members,  into  two  classes ;  the 
first  class  embracing  those  which  are  tied, 
or  exert  only  YertioiU  pressures  on  thd  sup- 
ports; and  the  second^  those  which  are 
untied  or  of  the  abutting  character.  The 
principals  of  the  tied  class  are  of  two  kinds ; 
in  the  principals  of  the  first  variety  each 
rafter  acts  as  a  bridge  c  but  the  principals 
of  the  Secoad  partake  of  the  nature  of  a 
framed  girder.  The  designs  proposed  by 
Mr.  Bow,  are  of  the  former  variety — that  is, 
each  rafter  is  treated  as  a  bridge,  and  they 
may  therefore  be  employed  either  in  the 
tM  or  untied  state.  In  order  to  test  their 
merits  as  suital)le  forms  for  long  spans,  they 
are  compared  with  the  best  form  at  present 
in  use  for  long  spans,  and  which  is  of  the 
latter  or  girder  character. 

In  the  calcnUtions  undertaken  in  order 
to  make  the  comparisons,  the  Weight  of  each 
part  is  represented  by  the  product  of  the 
successive  multiplication  of  its  length  by 
ita  strain,  and  the  allowance  Of  metal  per 
toll  of  strain.  For  ties,  the  sectional  area 
of  metal  is  estimated  at  one-eighth  of  a 
square  inch ;  for  rt^ertt  at  a  quarter  of  a 
square  inch ;  and  for  the  kirutt  of  the  bt'ac- 
tng  at  half  a  square  inch  for  each  ton  of 
strain. 

The  accompanying  Tahles  give  the  results 
of  his  calculations.  In  these,  however,  the 
cfilect  of  that  source  of  economy  of  material 
which  arises  from  the  peculiar  fitness  of  the 
proposed  forms  for  cases  requiring  many 
supported  points,  is  alone  made  evident. 
But  if  the  strains  in  the  struts  of  the  several 
forms  be  compared,  it  will  be  found  that 
the  strains  in  the  best  form  now  in  use  are 
relatively  less  than  as  the  squares  of  tha 
lengths;  and,  consequently,  the  allowtmce 
of  metal  per  unit  of  strain  should  be  greater 
for  the  struts  of  that  form  than  would  be 
aeeessary  for  the  struts  of  those  proposed 
by  Mr.  Bow.  And  therefore  were  that  faet 
taken  into  account  in  the  oomparison,  re- 
sults would  be  arrived  at  still  more  favour^ 
able  to  the  new  forms  than  those  displayed 
in  the  Tables. 


Chmpartatee  WeigkU  ^  Mt  I'TOirtllttlt 
Nm.  1>  8,  Mtf  8. 

FiRst  GAiK.— Wheh  th*  Sections  of  the 
Rsftctt  are  proportioned  to  th«  StrWnt. 

Nd.  1  refel's  to  the  best  form  how  in  use, 
and  I7o8.  2  and  S  to  two  forms  proposed 
by  liilr.  Bow. 

No.  JV-16  iV-20  iST-i* 

1  ..  100000  ».  100-000  ..  100*000 

2  .,  97-325  ..  04*760  .;  01117 

3  ..  99*674  ..   ..  92iae 


SficoHD  Cask. — When  the  Sectloh  of  the 
Rafter  is  uniform. 
No.      >r«l'6         ?/=20         iyrc=a4 

1  ..   100*000  ,.  lOO-OOO  ..   100000 

2  ..     S9-882  ..     88*387  ..     85*79d 

3  ..     89  353  ..       — -    ..     83-898 
^» number  of  Bays  in  the  Span. 

Compttraiive  Jf'eigJUs  4  ^^  Prt^c^mif, 
Nos,  1,  2,  and  3,  whvx  Not.  2  and  3  ere 
ndt  tied. 


No.  Fikst  CAsfc. 

1  ....     100*000 

2  ....       75*690 

3  ....       78*046 


Sftcown  Case. 

.     lOOOOO 

.       71*178 

70*653 


Number  of  Bays  in  Span  a  16. 


STEAM   ON  THE   LEEDS  ANO 
HVBRPOOL  CANAL. 

Wfi  take  ftom  thd  Juti^  number  of  the 
Artizan,  the  following  account  of  the  tri&l 
of  the  Cenquerorf  on  the  Leeds  and  Liver- 
pool Canal,  to  which  reference  is  madfe  in 
another  page  undttr  the  head  ''Traded  of 
Birmingham.''  The  Editor  of  the  Arlizan 
observes  in  a  note  appende<i  to  this  descrip- 
tioh,  that  an  arrangement  similar  tis  it  has 
been  used  for  many  years  on  the  Americiln 
canals  by  Captain  Ericsson  i 

Mr.  W.  Laird,  general  manager  of  the 
Ince-hall  Coal  Company^  has  put  himself 
in  communication  with  the  Diirectors  of  the 
Leeds  and  Liverpool  Canal)  for  the  purpose 
of  adapting  steam  to  the  present  system  of 
boat*  towing  on  canals  or  rivers  \  and  on 
Saturday  an  experiment  was  successfully 
tried  on  the  above  canal.  The  steamer  usdd 
on  the  occasion  was  the  Conqueror,  belong- 
ing to  Mr.  tnshaw,  of  Birmingham,  who, 
with  his  son,  superintended  its  working. 
That  portion  of  the  canal  on  which  the 
trial  was  made  is  very  favourable  for  the 
introduction  of  steam-haulage — the  distance 
ftroBi  Wigan  to  Liverpool  being  thiny^-iix 
iliiles,  with  only  otto  look  at  Abpltby,  Hve 
mJlM  ft-om  Wigmn,  ti^  whidi  it  is*  pifopMisd 
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to  continue  horte-haulage ;  but  from  thence 
to  LWerpool,  thirty  milea  of  uninterrupted 
level,  to  use  Bteam.  On  Saturday,  the  Con- 
guenn'  towed  with  ease  four  loaded  coal-boata, 
containing  forty  tons  each,  at  the  rate  of  two 
miles  and  a  half  per  hour — a  speed  as  high 
as  is  required  for  coal  traffic — though  she 
is  a  passenger  boat  of  only  six  horses*  power, 
built  for  lighter  work  and  a  greater  speed. 
The  boat  is  propelled  by  two  screws,  one  on 
each  side  of  the  rudder ;  these  screws  work 
right  and  left — a  peculiarity  of  construction 
first  applied  to  canal  steamers  by  Mr. 
Inshaw — and  thus  the  surge  which  each 
screw  of  necessity  makes  is  negatiyed  by  the 
action  of  its  fellow.  Hence  the  swell  on 
the  banks  of  the  canal  did  not  exceed,  even 
if  it  reached,  that  caused  by  horse-towing. 
The  practical  result  of  the  experiment  may 
be  thus  stated: — The  present  cost  of  haulage 
of  40  tons  of  coals  by  hone  power  from  Wigan 
to  Lirerpool  is  35s.  6d.  or,  per  ton,  10|d. 
By  steam  power  the  towing-boat  would  be 
one  of  the  ordinary  canal  boats,  canying  an 
engine  and  boiler  of  12-hoise  power,  the 
weight  of  which  would  not  exceed  five  tons, 
leaving  space  for  stowage  of  a  cargo  of  coals 
weighing  35  tons,  four  boats  following,  car- 
rying 40  tons  each, — 160  tons  :  total,  195 
tons.  Allowing  three  days  for  going  to  and 
from  the  colliery,  36  miles  there  and  36  miles 
back,  or  72  miles  altogether,  in  as  many 
hours,  the  boats  would  make  two  trips  per 
week,  instead  of  two  trips  in  three  weeks, 
as  at  present,  and  would  deliver  in  Liver- 
pool weekly  390  tons.  The  weekly  ex- 
penses would  be  as  follow : 

Ten  per  cent,  as  cost  of  engine,  and 
fitting  same  in  one  of  present 
canal  boats,  say  i^SOO,  is  per 
annum  £30,  or  weekly £0  12    0 

Engineer's  wages 1  10     0 

Fireman's  wages   1     0    0 

Two  steersmen's  wages,  at  15s. .      1  10    0 

Fuel,  at  rate  of  one  ton,  or  58. 
per  day  ..- 1  10    0 

Oil,  waste,  and  repairs 0  10    0 

Expense  of  hanhng  by  horses, 
boats,  &c.,  between  Wigan  and 
Appleby  Lock,  six  miles,  at  Is. 
per  mile,  or  6s.  two  journeys  .     0  12    0 

Total  weekly  expenses  . .  jt7  *  4  0 
incurred  in  delivery  of  390  tons  of  coal ; 
being  equal  to  the  rate  of  4}d.  per  ton. 

The  cost  of  horse  haulage  per 

ton  being 10^. 

The  steam  haulage  . .       4{d. 


The  saving  is      6d.  per  ton. 

But  this  is  not  the  only  saving,  as  Mr.  Laird 
proposed  the  application  of  a  drum  to  the 
engme  to  make  the  boat  engine  discharge. 


by  the  assistance  of  cranes,  eaeh  of  the 
boat's  cargoes  into  the  yarda,  or  into  ships 
at  Liverpool,  thus  effecting  a  further  saving 
in  terminal  expenses.  The  importance  to 
the  Ince-hall  Company  of  possessing  a  fall 
control  over  their  traffic  may  be  fsfiTnafad 
from  the  following  sUtistics: — ^The  annual 
vend  of  ooal  is  between  300,000  and  400,000 
tons;  and  they  pay  to  railway  and  caanl 
companies  for  haulage  and  tolls  between 
30,0001.  and  40,0002.  per  annum.  They 
even  send  coal  into  Staffordshire  for  house 
consumption ;  while  the  importers  of  coal 
at  the  seaports  in  the  United  SUtes,  after 
paying  30  per  cent,  duty,  find  the  Inoe-hall 
cannel  the  cheapest  article  they  can  procure 
for  the  manufacture  of  gas.  The  experi. 
ment  was  considered  so  far  satisfactory,  that 
Mr.  Inshaw  was  desired  to  place  himself  and 
his  boat  at  the  disposal  of  the  Directors  of 
the  Canal  Company,  with  the  view  of  tiymg 
further  experiments  in  the  course  of  the 
following  week. 

[An  arrangement  similar  to  the  above  haa 
been  used  for  many  years  on  the  American 
canals  by  Captain  Ericsson. — Ed.] 


ROSENKILDE'S  PATENT  WINDOW- 
SASH  SPRING. 

A  SPRING  of  an  extremely  simple  charac- 
ter, intended  to  be  applied  to  winaow-sashes, 
has  been  invented  by  Mr.  Christopher  Gar- 
man  Rosenkilde,  who  has  deposited  his 
provisional  specification  with  a  view  of 
securing  a  patent  right  for  the  article.  By 
the  use  of  Mr.  Rosenkilde's  spring,  weights, 
lines,  pulleys,  and  fastenings  will  be  dis- 
pensed with  at  once,  and  the  following 
advantages  will  be  gained : 

When  the  sash  is  down,  the  window  is 
fastened  and  perfectly  secure  from  the  out- 
side.  It  will  of  itself  secure  the  safety  of 
children  left  alone  in  a  room;  as  a  child  of 
four  or  five  years  of  age,  not  being  able  to 
force  the  spring  back,  and  at  the  same 
time  lift  up  the  sash,  cannot  fall  out  of  the 
window.  It  may  likewise  be  the  means  of 
preserving  the  lives  and  limbs  of  grown 
persons  when  employed  in  cleaning  the 
windows  on  the  outside,  as  the  beada  may, 
with  very  little  trouble,  and  without  figuring 
either  frame  or  paint,  be  unscrewed,  and  tlie 
sash  taken  into  the  room  to  be  cleaned.  If 
the  sash  be  made  to  fit  tightly  into  the  frame, 
it  will  work  up  and  down  very  easily,  and 
at  the  same  time  prevent  the  admission  of 
draft  and  dust  into  the  rooms.  The  expense 
of  fitting  windows  with  this  spring  will  be 
considerably  less  than  what  the  present 
fittings  cost ;  and  the  labour  or  workman- 
ship  mcidental  to  the  manufacture  of  the 
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frame  will  be  much  leM,  as  the  boxes  for 
the  weights  and  lines  are  done  away  with. 
The  lines  now  used  often  break,  and  to  have 
them  repaired  it  is  necessary  to  undo  the 
boxes,  whereby  the  frames  become  so  da- 
maged that  frequently  they  must  be  painted 
over  again.  This  inconvenience  will  be  put 
a  stop  to  by  Mr.  Rosenkilde's  spring,  as  it  is 
estimated  that  the  repairs  or  this  spring 
would  not  exceed  Is.  in  twelve  years. 


A  Series  qf  Tablet  qf  the  Area  and  dreum" 

ferenee  qf  Circlet^  the  Sotidity  and  Super- 

fidee  ef  Spkeree^  the  Area  and  Diagonal 

tf  Squares,   Spec^    ChramHes,   ^e.      By 

Charles  Todd,  C.£.    Second  edition. 

Longman  and  Co. 

The  utility  of  copious  and  accurate 
Tables  of  the  geometrical  quantities  in- 
cluded in  the  title  of  this  work  will  have 
been  fully  recognised  by  all  who  have  much 
occasion  to  make  calculations  of  general 
work,  or  of  details  of  construction  in  almost 

every  mechanical  occupation.  In  the  ab- 
sence of  such  means,  approximative  me- 
thods are  very  frequently  resorted  to, 
which,  partly  from  the  difficulty  of  bearing 
in  mind  the  constants  of  the  calculation  to 
a  sufficient  number  of  places  of  decimals, 
and  partly  from  an  inaptitude  for  figures 
not  uncommon  even  among  well-skilled 
mechanics,  oblige  the  artisan  to  remain 
content  with  resiUts  rather  remote  from  the 
degree  of  accuracy  usually  desirable  in 
practice.  When  a  simple  reference  to  a 
table  will  enable  him  to  find,  by  inspection, 
the  length,  area,  or  solidity  of  the  circular 
or  spherical  bodies  he  is  dealing  with,  accu- 
rately to  four  or  six  places  of  decimals,  it 
cannot  be  doubted  that  he  would  readily 
abandon  his  own  laborious  and  unsatis- 
factory process,  for  the  prompt,  simple,  and 
accurate  assistance  which  this  book  would 
confer  upon  him.  Having  himself  been 
engaged  very  largely  in  a  business  requiring 
assistance  of  this  description,  he  has  been 
the  better  prepared  to  tabulate  the  quan- 
tities in  the  most  convenient  form,  to  meet 
the  wants  of  the  workman.  The  plan  of  the 
work  is  therefore  excellent,  and  the  typo- 
graphy amply  seconds  his  effiirts  to  render 
it  as  accessible  to  the  understanding  as 
could  be  desired.  We  may  observe,  in 
passing,  that  the  laboiur  of  calculation  has 
been  much  lessened,  without  sacrificing 
accuracy  in  the  least  degree,  by  the  method 
of  computation  which  the  author  has  em- 
ployed. He  describes  his  method  at  con- 
siderable length  in  the  preface;   but  our 


mjithematical  readers  will  understand  it  im- 
mediately, when  they  are  told  that  the  prin- 
ciple  applied  is  that  of  the  method  of  differ- 
ences, the  differences  becoming  constant  in 
the  second  order  for  areas,  and  in  the  third 
for  solidities.  So  far  as  we  have  examined 
them,  we  are  able  to  say  that  the  tables 
are  rigidly  correct,  and  worthy  of  con- 
fidence. The  gradations  iu  tiie  several 
tables  are  more  or  less  minute,  according  to 
the  magnitude  of  the  class  of  diameters  in- 
cluded in  each  table;  and  the  specific 
gravity  tables  include  the  metals,  earths, 
stones,  resins,  gums,  woods,  liquids,  and 
gases,  all  in  great  numbers,  stating  the 
weight  of  a  cubic  foot  of  each  in  ounces 
and  pounds,  the  weight  of  a  cubic  inch  in 
ounces,  and  the  number  of  cubic  inches  and 
feet  in  a  pound. 


The  Cyclopadia  rf  Usefitl  Arts.  Edited  by 
Charlbs  Tomlinson.  Part  XXXII. 
George  Virtue. 

The   excellent  article    on    printing,   to 

which  we  alluded  in    our  notice    of   the 

thirty-first  Part  of  this  valuable  work,  is 

brought  to  a  conclusion  in  the  present  one, 

and  made  to  comprehend  those  subdivisions 

of  the  art  in  which  colouring,  engraving, 
and  their  incidental  operations,  form  a  part 
of  the  work.  After  completing  the  descrip- 
tion of  stereotyping,  separate  sections  are 
devoted  to  the  art  of  printing  in  colours 
and  in  gold,  and  to  copper-plate  and  litho- 
graphic printing, — the  latter  including  an 
account,  with  a  figure,  of  the  bank-note 
numbering  machine,  invented  by  Oldham, 
which  has  excited  so  much  interest  by  its 
accurate  automatic  action.  We  find,  also, 
a  very  substantial  and  highly  interesting 
article  on  the  new  subject  of  galvano- 
glyphy,  with  a  notice  of  soma  of  the  works 
of  the  Imperial  Printing-office  at  Vienna, 
executed  by  this  process,  and  much  ad- 
mired in  the  Great  Exhibition.  Mr.  Pal- 
mer's galvanoglyphy,  Piil's  chemityphy, 
Gillot's  paneiconography,  and  the  anastatic 
printing  process,  are  also  described  here, 
and  their  relative  powers  and  susceptibility 
of  application  to  various  objects  clearly 
defined.  With  these  notices  of  the  most 
recent  additions  to  the  art  of  printing,  ends 
the  exposition  of  that  g^eat  and  compre- 
hensive subject,  the  treatment  of  which  has 
been  eminently  successful,  and  may  be 
taken  as  a  remarkable  illustration  of  the 
general  excellence  of  the  book  in  a  popular 
point  of  view,  and,  to  some  extent,  also,  in 
a  practical  one.  The  manufacture  of  Prus- 
sian Blue  and  of  Prussic  Acid  are  also  gone 
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into  At  MBtUtHito  iMf Ih)  lOMMftMl^r* 
dMiiiioA%)  lAi  pfAAtSOftlly,  fttad  the  d%tAil6 
•f  tikch  brMieh  t»f  ih«  ftubj«ttt  wUl  be  lr«Ml 
with  Muoh  iiiterMt.  The  {mj^otUttt  artielfe 
''  Fump  '*  is  Yerjr  fSilly  aAd  very  «Ubor*tely 
ti^Ated  of.  An  tmple  Md»un  t  wf il  be  fbun^ 
by  our  uiecbAnic&l  redden  «f  the  e-xpedietite 
niiorted  to  in  AUclettt  tim<M  iktid  in  disteht 
eountriee  Ibr  raising  W4tef.  The  struetiire 
of  the  common  pumji  and  »f  lh«  forcing 
pump  it  illusfemted  by  engi^avingi,  and  the 
beat  eonditioiha  Of  oonstruotion  and  working 
•n  pointed  out.  EngrAtiUga  tte  iklso  given 
of  the  aeveral  kihds  of  valveS)  with  an  ^k^ 
planation  of  their  Appliektionst  The  etniOw 
turn  of  the  pumps  employed  for  r<(kising  tht 
draina^e»water  of  mine*  is  hlsO  illUeirated 
hj  a  fihe  seetillnal  ettgr*ving  of  the  fthAfI, 
pumps,  pistons,  and  cisterns^  The  fhmoue 
machine  of  Marly,  for  supplying  Versailles 
with  water  from  the  Seine,  500  feet  below 
their  level,  which  was  a  ffreat  engineering 
feflbrt  at  thd  period  of  thieif  eonstrttttlon, 
i^r^Bok  not  ah  unpromihfent  part  in  this 
article,  which  is  replete  with  i^Bhturet  which 
the  mechanical  reader  will  be  certain  to 
&ppf6t:iAte.  At  this  portion  of  the  subject 
tne  general  mathematical  eOtldltiohs  Of  this 
description  of  machinery  are  explained  in 
a  clear  and  popular  manner,  likely  to  be 
important  io  uie  machinist  who  is  not  fullv 
eonversaht  >^ilh  thfe  ruled  of  practicfe  which 
$«(enei^  and  escperiment  hhve  fhrAished*  A. 
great  number  of  modem  pumpS)  the  patients 
of  m«tty  of  whith  eome  down  w  reeeiit 
y%ar«)  aMd  as  late  as  18^1,  form  the  nubjt^bt 
%f  th§  remainder  of  the  artiel^^  and  of  its 
iUustriitiOnB.  Appold's  and  6wynne*6  «e«. 
triftegfll  pumps  are  ifttiluded  in  the  AUhiber. 
Their  pHnOiple  ftnd  Operiition  ar^  fiiAly  ^x^ 
pluined  ihd  deseribed  hy  figuf««.  ahd  fth 
acisDunt  of  the  performances  of  these  mft. 
ehine«  i«  added»  The  ariiole  *' PuAeh^ 
Punehihg-machine  "  also  r^teiVes  a  greiit 
tttention,  and  ie  {lltt«trated  by  fignrel. 
Rain-gauge  i%  htiethe^  article  Well  worth 
Mli^Ufiod,  as  is  a1b6  ^ilt  On  raised  works  In 
met&l.  The  next  important  article  We  come 
to,  and  whieh  i*  only  in  pi^rt  treated  of  in 
the  pre^etit  Part,  Is  on  the  eubjtset  of  r'dads 
Ahd  railroads.  Ah  ample  hititoriOal  shet&K 
of  roAd  eommuhieatioh  i^  giten  ht  thfe 
eommeneement,  and  then  the  artible  prb& 
e^eds  at  Ohee  to  thfe  practical  det&ilsi  The 
iHUstr:ltiotls  tre  extremely  YiumeroUft,  and 
Include  the  principal  engineering  Und  ope^ 
Htive  dethils  of  that  portion  of  the  AUbJetet 
Whii^h  iri^lat^s  to  eommoh  road».  Upon  th^ 
«»hole,  the  thirty-second  P&rt  Will  he  fbttnd 
tb  maintain  the  high  repUtfttidn  of  the  work, 
df  Which,  as  it  advances  to  its  ttdmpletlM, 
We  heeome  more  Ahd  mtitt  sifthBibk  of  the 
faldte  it  pOaM»«IM;  M  k  pkAkinf  bht»  for 
pttpUiAt  sthdy,  fH^  ob<ilAh>Ml  f€f^T4^tiee,  ttr 


fbt  tiw  idstrdotimi  of  thi  jrooag  itUt  rtfitfv 
MM   to    futoro   mtohanichl  or  kciootillc 

oeottptdo&B. 

CHEMICAL  60L&. WASHING. 

Tills  fdlldwihg  eittrwit  fttm  the  cone>. 
spondence  bf  the  i^lHi  VaUtfohtia  deeeribeo  * 
method  of  obtaining  gold,  by  simple  ttitoiia^ 
from  a  miteriAl  whieh  appetrt  to  ho  Moily 
procurable,  and  which  is  well  worthy  of 
attention.  "  Mynear^lt  neighbour  is  a  high 
German  doctor,  deeply  skilled  in  all  the 
mysteries  of  the  RosidtubifiAs,  the  fit^Lid- 
piataA,  And  the  tligh  Fahted«.  Though  he 
does  not  Ifty  claim  to  having  discovered  the 
philosopher's  atone,  he  hae  certainly  found 
a  golden  egg  in  the  ne'st  of  the  alchemist, 
tlis  way  Is,  to  buy  up  bf  the  mlttCra  the 
black  sand  which  they  iiaVe  been  aeous- 
tomed  to  throw  away,,and>  by  a  skilful  eom« 
bination  of  acids,  to  dissolve  tlie  gol^  in  it 
in  a  ^tate  too  fiiie  to  be  saved  by  toy  bthfr 
procesi.  fiy  this  means  he  ii  able  to  fiMl 
gold  not  Dthbrwise.diteoverablc^  and  in  Uft 
experiments  he  finds  a  great  deal  to  confirm 
wiiat  1  said  in  a  previous  letter  in  relation 
to  the  existence  ih  the  ground  of  ail  hA- 
menM  amount  of  golt  in  hh  imp*lpftbl)riso 
powder.  With  the  aid  Of  aeidA,  ho  ii  Ml- 
abled  to  Ohtaih  «¥efy  partlttle  of  gold ;  Ibr 
th<5  fihei-  it  is,  iKe  md^e  readily  it  ill  dli- 
solved  by  the  Acids,  afM  Whioh  it  ii  p««. 
eipitttted.  H6  Kiis  ini»)  th*t  by  this  ftOu 
eess  he  ohn  ubt  dtaly  find  goltl  in  th<  sAnd, 
htiit  in  a  |re*l  defeil  Of  the  eoMMOtt  eafth, 
whi«h  will  not  give  ^  the  eolour*  by  any 
meahs  of  washihg.  It  i«  iruo  thut  it  h 
generally  Iti  Very  small  qUantitieo,  Hot 
enough  t^  pAy,  dhlees  it  i«  ih  raHft  l04Mu 
tionst  yet  the  faet  Is  not  the  less  pfoted 
that  gold  in  the  finest  powder  iA  diffused 
thrt^Ughottt  the  soilt  ond  ihe  ^ue«lioH 
iirtbes,  htdw  cah  it  be  iaved  moltelTeetttAUy! 
tt  will  prohftbly  never  pey  to  save  it  by  a 
ehemiiHil  procesi;  fbf  the  eoiit  of  acids  Ii  io 
great  thkt  the  satid  mdftt  be  Heh  indeed  to 
make  it  a  bit>fitable  bueiheim  At  this  timei 
The  m^l  titat  bah  ef  er  be  donO^  As  it  seems 
to  me>  i^  to  impi^ove  oft  the  eluiee.WAAhihg 
"-^^  have  AbUhdAnbO  of  clear  Wat^  And 
hAte  the  sldiee^  very  loiigt  Ahd  towards  the 
lower  end  Very  Wide,  Io  thAt  the  Watet 
shonld  epl-ea<)  out  ih  a  Very  thih  sheeti  And 
ui^derneath  this  tb  have  A  elbth  liding  oH 
the  bottom-,  so  that  the  fitie  pArtieles  Woold 
be  ibfced  into  the  interstices.  Add  there  re. 
maih  till  it  might  be  advilAMe  to  take  ttp 
the  cloth  Ahd  wASh  the  fittl  gold  fiiAm  It 
Though  I  lay  no  eiatm  to  meekAhioai  Itk^ 

gehdity,  t  eAn  lee  cleAriy  ehough  thAt 
there  ii  room  f^  4mprbTemedt  in  the 

mhtleV  of  gttld-WAfehtiig.     It  mAy  be  tMl 
llther  parte  dT  \kt  BlAtO  ai%  lA  adVtAM  df 
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SfleAti  givti  tli«  aul^eol  kji#  fttteBtitm  it 


LAUHdil     Of    TMS    '«0A11I.Q    Aii* 
iiEHtO,**  A*  HEWCASTLfi. 

,  iuu  war  frigtte  Cvth  JHerUk  ^tflUne^ 
for  tJ^<  ttartl  MrTiM  «f  A«  Sar^imMi  G«« 
▼•rnqMatk  U  whose  frdir  cB«  irvs  eon- 
ttrU^tedi  by.  MeMri^  T%  ih4  W«  Smitht  of 
St.  Peter's  Quay,  Newcastls^  wM  Uuuohod 
on  Monday  the  23rd  ult,  from  the  slips  of 
that  firm,  in  the  presence  of  an  immense 
tonoovffo  of  speotalof B»  fih«  li  a  Yewel  of 
line  j^i^rtioiis,  her  diihensions  being  m 
follow ; — 

Feet. 

Length  extreme    247 

Length  between  pe^JMsHdiculars  . .   215 

BHMlih  extreme 50 

Extreme  flepth  of  hold    32 

Bttrden*,  •eeorc^tng  to  the  butMer'e  measure* 
ment,  2,500  tons.  She  is  fitted  with  an 
anyjliary  two-bladed  screw,  weighing  Hj^ 
tons,  of  brass,  and  driven  by  two  engines  of 
400.horee  power^  tiMIMIfltf^ured  by  MHUt^. 
Stephenson  ani  0%.^  ttf  tMi  town.  BtHI  is 
copper-fastened  throughout,  and  will  be 
fcUeaihed  with  copper  to  thv  bintn.  She  hn 
three  decks,  and  the  uppermdst  two  will 
mount  an  armament  of  50  guils,  viz:  !«^ 

Upper  deck,  10  guns,  32-poander8,  I  ft.  oi»«l(>hg. 

.    ^.       1  gan,   n^fefepder.  10  ft.  6  ra.    ;, 

Main  deck,    16  guns,  n-poonden,  ft  ft.  6  All    )> 

— •        14  guns,  68-pounden,  Oft.  014.    t» 

The  loweY  deck  is  not  yet  liiid,  ftOV  itre 
her  .cabin  fittings,  commenced  internally, 
so  that,  in  fact,  she  at  present  is  a  mere 
fth«lH  yM  MrHl  it  hbf  ttaj^4tuiA6  arttt  Weifht 
iiak  OlUI  ttmWi  upWkr^l  of  IT  itet  tMef . 

n^  ltbtt«h  vMi  platf^  h  few  Wftt4t«s 
MW^  flVo  ^  OmCK)  Mib  vb/t  vvH  umL  txktSA  eofi- 
Hl^iiCM,  Hrt  Wafelf  hivMg  HWtii  n«aHy  6 
iMhMh  Sh«  4ttit(CA  the  Itoekft  in  ttJc«ell«lit 
!»!«-,  bttt  h«r  fnbiil^dittm  fhf  ough  the  WftMr 
fmtet  HniVlftg  tftS  MMWar  b^oofikl  toO  heAVy 
ft  tttaih  tij^  Me  mel&Wl^pi,  vThli^  sha))- 
ped  in  consequence.  Her  waste  anehtMr, 
weighing  upwards  of  37  cwt.,  failed  to  bring 
her  up,  and  she  grounded  with  her  heel  on 
the  south  shore.  Nine  powerful  steameri 
were  attached  to  her,  but  their  united  efforts 
failed  to  bring  her  «l(  Ittr  te  tilt  iiAh  ffe- 
yededi  the  firmer  she  settled  down  upon  th^ 
fere^oroi  or  rather  bed  oit  the  river  {  for 
she  was  within  low-water  mark,  an^  to  an 
or^ioory  observer  would  seem  hsnging 
father ,  to  the  po^>1^  sidoi ,  w*hich|  however, 
f<B|nM  e  ooacaye  shore  in  proiimjty  \b  the 
deep  water  ;  the  sloping  shoal  being  south- 


Wfffii  tad  opposite  th«  doekyard.  Tho 
C&rlo  Jliiert§  10  perhaps  the  ttrongcf  t  ahh^ 
ever  built  as  a  msn-o^wari  The  How  m 
*riiAmebt»d  with  •.]»«aHtiful]jr«eor?ed  biut 
of  ChaHes  Albert,  Kittg  of  BardiAi%  Hor 
keel  woo  loid  in  Attgimtt  1852|  ond  aho 
hoo  booA  biiUt  under  the  iBspootion  of  M» 
Viana^n,  whd  was  pkoscnt  at  the  launek  . 

£xteftaive  olraagemeofte  #ere  made  by 
the  Metsro.  Siiiith  liOr  the  aooomluodation 
of  vieitorik  Tk%  eorebiofiy  of  ilaming  the 
TeoOel  was  performed  by  UUx.  Johh  Bigge^ 
from  ft  platfbrfen  at  the  item)  oifaid  o  oiSilte 
of  cannon  and  the  ehfeero  of  aaoOmbled 
thousands.  A  large  party  partook  of  wine 
and  other  reireshments  in  the  model-room 
•ft^  the  launch. 

On  the  rhitlg  Of  the  tide  on  Tuesday 
morning,  the  Carlo  Alberto  was  floated  int^ 
deep  Water,  without  having  austained  any 
damage.  She.has  hot  made  a  drop  of  water» 
and  she  hfti  broken  h«r  ofaoar  only  ObOi. 
eighth  of  an  inch.  She  4raws  1,7  h9X  wftter 
aft,  and  12Xee^  5  inches  iTorwar^,  ai&d  she  is 
now  lying  in  the  deep  water  at  Dent's  Hole, 

Mif  St  Pners  auay,  prepwrntory  to  her 
hoing  taken  dowik  the  rifkr  to  be  docked  by 
the  Meoare-.  Smith  nt  North  Ohields)  where 
she  will  receive  her  engines  and  complete 
her  o^iifpment  l^t  left.  Six  steomtrs  were 
engaged  to  tow  her  t)Own  the  river  on  Wed- 
nesday  afterhoon. 


SECOND  TRIAL  TRIP  OF  THE 
*»DtJKE  Olf  VtELLCNGT^Kv^* 

The  hukB  of  WwiUngtak  screw  steamship, 
of  111  tun%  got  Ikp  her  Jteam  i)a  Ports- 
mouth Harbour  on  Tuesday  last,  for  the 
purpose  of  going  down  to  Stokes'  Bay  on  a 
lecond  trial  trip.  In  the  interval  Which  haa 
olapiid  Unoe  her  first  trial.trip  oh  tko  12th 

»f  A}>til,  dlil  fine  Ve«JMil  hfts  reeeif«d  her  ftl- 
Mt,  fthd  the  6«eftrievi  wftl  eohseqdently  ohe 
Of  great  ititel^t 

Hffh  Wate>  o^urfbd  at  Ili6«ft  lOAihatee 
to  Ifi  ^'UtoAi  dfad  ftOHie  ft)>^eulfttiOi  fhu  in- 
«ttlg«<l  !ft  ei  te  Whethct  th«re  ^«ttld  be  o 
lumi«ftft^  of  #ftter  on  Ifti  bar  obtside  the 
hafMil  to  ^able  h«r  tb  otoM  it  in  Mkl^. 

At  a  quarter  to  12  o'clock  the  ship  was 
under  weigh,  but  as  she  neared  the  bar, 
which  is  situate  between  HoUinffsworth's 
IUoln«  Odd  doutlifcoft  €astle,  right  across 
the  harbour  channel,  deep  interest,  if  not 
anxiety,  began  to  l>e  felt  by  the  tnousaiids 
of  spectators  on  the  skor^  as  to  whether  she 
wdmd  quite  clear  it  The  speed  of  the 
ship  was  diminished,  and  the  utmost  atten- 
tion was  paid  to  the  reports  of  the  leadsmen 
on  both  sides  olf  tlie  vessel.     Every  throw 
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of  the  lead  produced  a  diminiahed  depth 
of  water,  till  at  length  their  reports  showed 
that  there  was  only  a  space  of  1^  to  2 
inches  between  the  after  part  of  the  keel 
and  the  bar.  The  'suspense  as  to  what  the 
next  throw  of  the  lead  would  indicate  was, 
at  least  on  the' part  of  the  non-professional 
persons  present,  greatly  reliered  by  its 
showing  an  inerease  in  place  of  a  de- 
crease of  water,  and  in  a  few  minutes  an 
ample  depth  was  obtained,  and  all  danger  was 
at  an  end.  Full  power  was  then  put  on,  when 
it  became  obvious  that  although  the  ship  was 
much  deeper  in  the  water  than  on  her  pre- 


vious trial,  she  was  nevertheless  going  at  a 
very  high  speed.  At  her  first  trial  ahc  had 
no  guns  on  board,  but  now  she  had  the 
whole  of  her  main  and  middle  deck  guns  qq 
board,  besides  22  of  her  lower-deck  gun& ; 
these  latter  were  placed  forward  to  bring 
her  down  bv  the  head.  The  total  number 
of  guns  on  board  was  97.  She  had  also  a 
large  quantity  of  ship  stores,  provisions,  &c, 
on  board  to-day,  besides  her  crew  of  officers 
and  men,  at  present  amounting  to  840. 

The  Duk§  qf  WeUingiom  then  made  two 
runs  in  Stoke' s  Bay,  U>e  results  of  which 
were  as  follow : — 


Time. 

Revolutions  of 
Engines. 

Speed  in  knots 
per  hour. 

Average 
speed. 

First  run,  with  tide  . . 

Second  run,   against 

tide 

M.  8. 

5  16 
7    9 

32 
82 

11*392 
8*413 

[    9-902 

On  her  first  trial,  she  realised  the  following  results : 


Runs. 

Revolu- 
tions. 

Time. 

Knots  per 
hour. 

Average  of 
knots  per  hour. 

Mean. 

First    

Second     . • • • 

Third 

Fourth 

Fifth    

Sixth   

29 

30 

29i 

31 

29 

29 

M.    s. 

5  43 

6  15 

5  28 

6  23 

5  23 

6  37 

10*495 
9057 

10-975 
9*399 

11-145 
9-068 

1        10-022 
1       10-187 
1       10100 

.  10^31 

The  pressure  of  steam  was  nominally 
15  lbs.,  but  in  reality  the  engines  could  not 
be  worked  beyond  a  pressure  of  8  lbs.  to 
10  lbs.,  owing  to  the  boilers  being  too  small. 
On  Tuesday,  the  ship's  draught  of  water  was 
25  feet  10  inches ;  on  her  £'St  trial  it  was 
24  feet  3  inches.  The  difference  between 
the  averages  of  the  runs  made  to-day  and 
those  made  at  her  previous  going  out 
showed  a  di£ference  of  about  three-tenths 
of  a  knot  in  favour  of  the  latter.    After  the 


two  runs,  the  ship  was  put  through  several 
evolutions,  exercising  her  expansion-gear, 
turnine  round  in  a  circle,  backing  astern, 
&&,  all  of  which  she  performed  satisfitctorily. 
The  shake  of  the  vessel  to-day  was  ap- 
parently much  less  than  on  the  previous 
trials,  owing  no  doubt  to  her  being  deeper 
in  the  water,  and  consequently  steadier. 
The  Duke  of  WeUUngUm  remaina  at  Spit- 
head. 


THE  LORD  MAYOR'S  CONVERSAZIONE. 


During  the  past  week,  the  Mansion- 
house  has  been  uie  scene  of  a  new  species 
of  civic  entertainment,  having  for  its  object 
the  promotion  of  science  and  art,  by  in- 
creasing facilities  for  education  and  study. 
On  Wednesday  a  conference  took  place 
with  the  mayors  of  about  eighty  provincial 


towns,  who  had  been  invited  by  his  Lord- 
ship to  consider  the  subject,  and  in  the 
evening  an  .assemblage  or  not  fewer  than 
1,000  individuals,  comprising  sll  the  dis- 
tinguished personages  who  in  recent  times 
have  taken  part  in  Sie  advancement  of  edu- 
cation, was  received  by  him.    To  find  the 
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chief  magistrate  of  London  thus  aotiTe  in 
the  promotion  of  so  hmnanixing  a  scheme, 
is  a  circumstance  upon  which  every  true 
friend  of  human  progress  must  congratulate 
himself,  and  we  refer  to  it  with  pleasure  as 
another  illustration  of  the  improving  pro- 
spects of  our  industrial  population. 

The  great  question  discussed  at  the  con- 
ference, appears  to  have  been  the  extent  to 
which  education  in  science  and  art  can  be 
grafted  upon  the  present  system  of  educa- 
tion, as  pursued  m  our  public  or  national 
schools.    The  Mayor  of  Liverpool  took  a 
distinguished  part  in  the  discussion,  and 
was  tiie  first  to  state,  which  he  did  in  for- 
cihle  language,  what  had  been  done  in  the 
town  of  Liverpool  with  this  object  in  view. 
The  Lord-Provost  of  Glasgow,  the  Lord- 
Provost  of  Edinburgh,  the  Lord  Mayor  of 
Dublin,  the  Mayor  of  Hull,  the  Mayor  of 
Newcastle,  the  Mayor  of  Chester,  the  Mayor 
of  Leicester,  the  Mayor  of  Norwich,  and 
others,  also  vindicated  the  educational  pro- 
gress  which  their  respective  feUow-townsmen 
bad  accomplished,  and  spoke  in  confident 
terms  of  the  improvement  which  had  al- 
ready resulted,  and  of  that  which  would 
result,  were  a  vigorous  and  systematic  efifort 
made  for  the  general  cultivation  of  art  and 
science,  but  on   a  self-supporting  system. 
Dr.  Lyon  Playfair  and  Mr.  Cole  expressed 
strong  opinions  in  favour  of  the  voluntary 
system    in     education,    as   opposed    to  a 
compulsory  system,  and  pointed  to  several 
remarkable    examples  in  support  of  this 
view.     It  is  right  to  explain  that  this  move- 
ment, originating  with  a  cry  for  institutions 
here  like  those  abroad,  dedicated  to  indus- 
trial instruction,  has  now  heen  so  far  modi- 
fied  that  its  most  distinct  and  positive  fea- 
ture is  simply  Ingrafting  upon  the  present 
system  of  primary  education  tuition  in  the 
elementary  principles  of  art  and  science. 

The  discussion  ultimately  assumed  some- 
thing of  a  desultory  character,  but  on  the 
whole  the  object  of  the  Lord  Mayor  was 
satisfSsctorily  attained  by  the  union  of  so 
many  influential  persons  in  the  common 
purpose  of  improving  the  instruction  of  the 
people;  and  it  cannot  be  denied  that  the 
magistrates  of  our  great  towns  are  assuming 
a  new  and  highly  laudable  position  in  the 
•yes  of  the  public,  whilst  associating  them- 
selves with  such  a  cause. 

The  evening's  e<mwr$azione  went  off  with 
great  ickU,  and  seldom,  indeed,  hare  the 
rooms  of  the  Mansion  -  house  keen  more 
appropriately  and  worthily  filled.  Besides 
his  civic  brethren  from  the  country,  the 
Lord  Mayor  had  assembled  around  him  all 
the  most  eminent  names  in  connection  with 
the  subject  of  education,  and  with  art  and 
science  generally.  The  270  mechanics'  lite- 
rary and  scientific  institutions  in  union  with 


the  Society  of  Arts  sent  up  their  representa- 
tives, and  those  gentlemen  were  invited  to 
the  Mansion-house.  The  rooms  of  the 
Mansion-house  were  furnished,  for  the  occa- 
sion, with  a  large  and  highly  interesting 
collection  of  scientific  and  philosophical 
apparatus  of  every  kind,  brought  together 
through  the  instrumentality  of  the  Society 
of  Arts.  The  principal  publishers  of  edu- 
cational works  sent  m  thdr  publiaationsy 
and  some  beautiful  models,  diagrams,  and 
specimens  of  apparatus,  remarkable  for 
their  cheapness  and  general  exeellence, 
were  shown  by  the  new  Department  of 
Science  and  Art  The  crowds  of  visitors 
left  scanty  opportunity  for  the  careful  and 
leisurely  examination  of  these  objects ;  but 
they  contributed  much  to  give  effect  to  the 
practical  aim  of  the  worshipful  host,  which 
we  sincerely  trust  will  be  crowned  with  the 
most  complete  success. 


PROVISIONAL  PROTECTIONS. 

Daied  April  27, 1858. 

101 1 .  James  Dinning,  of  SouthamptoD.  Certain 
improvemenU  In  wa«b-at«nd«  and  baths,  part  of 
which  improvements  are  also  applicable  to  table 
fountains. 

Dated  May  2,  1853. 

1056.  James  (Greenwood,  of  New  Acerington. 
An  improvement  in  fixing  mordants  on  ikbrics. 

Dated  May  4,  1853. 

1086.  Cornelias  Alfred  Jaqain,  of  Monkwell- 
street,  London,  button-manofscturer.  ImproTC- 
menta  in  the  manufacture  of  covered  buttons  made 
by  dies  and  pressure. 

Dated  May  6,  1853. 

1121.  Ctarist'jpher  Nickelii,  of  York-road,  Lam- 
beth. Surrey.  Improvements  in  machinery  for 
masticating,  kneading,  or  grinding  India-rubber, 
gutta  percha,  and  other  matters. 

IISS.  William  LoogmiUd  and  John  Longmald,  of 
Beaumont-square,  Middlesex.  Improvements  in 
treating  waste  products  obtained  in  smelting  and 
otherwise  treating  ores  and  minerals,  and  in  pro-« 
ducing  a  valuable  product  or  products  thereft'om. 

DaUd  May  18, 1858. 

1 188.  John  Knowles,  of  Manchester,  Lancaster, 
marble  merchant,  and  Edward  Taylor  Bellhouse, 
of  the  same  place,  engineer.  Certain  improvements 
in  the  manufacture  of  articles  of  marble. 

DiUed  May  18,  1858. 

im.  Christopher  Richard  Norris  Palmer,  of 
Amwell,  Hertford,  Esq.  An  improved  mode  and 
apparatus  for  working  the  machinery  in  factories 
and  ships,  in  connection  with  the  steam  engines  or 
steam  power  now  used  therein. 

1823.  Bernard  Peard  Walker,  of  Wolverhamp- 
ton, Stafford,  cut-nail  manufacturer,  and  James 
Warren,  of  Mile-end-road,  Middlesex,  gentleman. 
Improvements  In  the  manufacture  of  iron. 

1335.  Charles  Clarkson,  of  Avery-row,  Lower 
Orosvenor-street,  Middlesex.  An  Improved  duster 
or  dusting-bnuh,  pamting-bmsh,  and  all  other 
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«9««iA»tif«  of  ¥f«ilM*i  til*  1«MU  «f  «ia«h  MMM 
thTQugli  th^  cmtr^  WA  lb«  )i«i¥  n  1^vi«tl«c  «ie 
.bpund  or  tied  roun4  U* 

1387.  John  Ryan,  of  LiTerpool-ttreet,  Iiond^B, 
■ttTfMui.'  An  appanitai  for  pnrtl^dBg  U%«M«  in'tt 
nady  and  oc^OBAlvftl  nMsnas, 

Btirrey.  Improveipepts  in  charring  peal  and  other 
iPCfotaMe  tuoatanoea,  Ad  it\  buniiii|^  Mma. ' 

ta3l.  Qforg«8a«i.  of  KoHon  l4odg«!.  livvihilaff 
9v§ni«».  lmu«YftV»«&U  i«  clQ«k«  OP timo^ECKpea. 

123S.  4Qhn  Oakci^f,  of  Qlackfriys-road,  Surrey^, 
•HieTT-manu^turer.  '  Improvementi  In  reduehig 
«nef7>  0la«e,  and  olhar  Hk«  lahstoMea. 

1234,  ^fh  4UfD,  <tf  I^W^^tVMt,   ffiddlMMb 


telligenee. 


Pated]ii(q^l9,  195^ 


ditch,  Middlesex.  M{U(ing  a  gaa,  steani,  air»  or 
Hquid  aal^ty-ta^.  ^      * 

\m^  fhm%»  QndMUM.  «ff  S«tlw  IHtt,  Wol- 
^ingboromfht  NwrtX««9M)nt  iQiuQv«wa«t«  in  th« 
mahufacti)re  of  covering  mat^ri^i  X9f,  ^,oupes  ^d 
olther  Btruettirea  and  surfttces. 

1239.  William  Edwasd  NovtoB,  of  flkaoear^ 
lane,  Middlesex,  cItII  engineer.  ImproTOd  machi- 
nery or  apparatus  applicable  for  pumping  water 
and  supplying  steam  boilers  with  water,  and  main- 
taining the  water  therein  at  a  proper  level.  A 
communication. 

19H,  lol^n  Qipplalayi  of  tt««M»taP»  Somvset, 
Esq.  Improvements  in  steam  engines  suitable  for 
agricultural  |kitfp4s«i  aad  la  lat«n«tion  on  com- 
mon roads. 

1141.  John  A»ai  Otltort,  of  CQ^rkanwoU,  Mid- 
dlesex, jafanner,  tor  tM  InVelittOB  orAn  Impf^v^ 
Hitet  IB  oiiitaievd. 

1242.  Joseph  Wainwright,  of  Heap,  n«ar  Mw^t 
Lancaster,  mefiblinic.  vM^il^  (Unprovements  m 
apparatus  for  regulating  or  goveiiiin|[  th^  speed  of 
•Mbbi  Miginea. 

1M9.  JehA  niombofvov  ManlMd,  Okailaifcoii- 
cer  Lowndes,  wd  John  JordAQ*  X4vorpool,  Lan- 
caster, engineoM.    ImproveraenW  in  the  method 

IMi.  Wi]lIawV^(«A>of  |i«ii^.  Boafimw.  Hoftlk 
Britain,  bleaahef <  tiAi^iowMaU  lit  tb«  irealcse^l 
and  scorning  or  cleansing  of  taatU« CabrU^ 

J  245.  Charles  de  Bergue,  of  Dowgate  hill,  Lon- 
don, engineer.  Impr^vfiiiapfa  te  the  permanent 
wfy  qf  rf ilw«jri,  and  alsQ  ip  «h«ixa»  a«d  le  slaaptrs 
for  P€T°Wi«tit  ^W- 

Dated  Jkh^  2Q>  W9' 

1949.  M«  Thanaa  Baker,  of  Bta«'Ma«d,  Chaitaa, 
fM  t«iiaeef.  inproraaitata  iQ  nvolvtet  akufr* 
tfii> 

lUh  Okarloa  0«vpe^  of  KoQ«i»|t«i,  MMdlo. 
sas,  asfteaer.    iMptoTemeati  in  ataaa-boilava. 

1248.  Edward  Jones  Schollick,  of  Aldingham 
Hall,  UlverstcQ^  Ea^,  ;«9T<|tv««|tmts  in  obtain- 
ing motive  power. 

1249.  Sfmuel  fieholHck,  of  Ulvei:8tone,  ijliip- 
bi^Uder.    Imitroyements  In  stip-bullding. 

123*.  Benrj  ont^ert,  of  Kenslngten«  Middlesex, 
gentleman,  rmprovements  in  apparatus' fbr  clean- 
ing boots  and  aho«|. 

1251.  Auguste  Bdetiard  Loradenx  Bellford,  of 
Cast)»«lra«t.  Hotbora,  MMdIeatx.  l«ii«oveiaeiits 
ia  rttaif  tngiiMa  H  bo  drives  by  altani  ^r  9mf 
mow,  tuid.  oc  ffaa,  and  In  boUoia  or  goMroloii 
to  bo  uaed  iM  ftaMotivg  sHan  or  faa  for  dXiviM 
the  aforesaid  or  other  englnot,  or  far  oibor  pur* 
poioo.    A  f oBmuiiioation. 

1212.  Tkomaa  laaao  Dtmadalo,  of  K&iiffstowp, 
naar  OuWb,  Bso.  Ivprovomoota  in  purU^taif 
coal-gas,  and  in  dtsinffoUag  sowago  or  «lhot  4ol44 
matters,  and  in  absorbing  Botioas  goawui  nba- 
latiOBt, 

ma.  MwMd  BMBftoftd  «Milaa  tf  li«Mdfe» 


BtMoc  boBtoiBdaqk   Ittpm 

«*«M*wM  far  '».^»*M*i«<»  and  indifflailac  tbA  MttHar 

^.S«rt94  ^  e^i^^i  iPd  al|9  tM.t^f^WKB^ 
to  propel  machinery,  cdnlages,  er  piOBgfis. 
mc  WiUlBsa  Garr  TkttBton;  tf  OteokkoaiaA. 

US«i  ecwgP  €«iMNh  9f  MfMnrimi^  Kfttl.  gn- 

Jge-lighHrf,  ond  in  Sftftchjaeiy  c^uaspted  (l^r 
m:  JohB  Bk^i^  if  Hade-JMdio  aitt. 

po«[^r  to  the  yor^yi*  «f  m^W  ^t^Biia. 

1257.  Joseph  B^te^,  o' litverpool,  jMnevU^, 
a&ohc^maBtrteolBroa.   InpMivotnoiito  Id  tBohiii. 

2>UCAyl4.afB<)rdMia.Fr«RM|£iia.  ABltPWtfDd 

manufacture  of  artiflelaX  fUel,    A  domflMBieatton. 

1261.  Qto^  Man^olt,  of  Rt^,  forte,  eeloup- 

HMmufootorer.  IipiuwveiBenia  ta  iko  WBvfsoiB're 

^  lT62.^ugusle  ]Rdoa«d  IjB^^9U\  SeRf^NU  V 
Castle-street,  Holbo|n|MiddieMX.  Imnrovemeqii 
in  Bavigablo  voaaola  to  be  tQiployod  bi  all  tMtOfi, 
Md  t«  H  K«lM^d  w  MpoHfid  In  f|^  tf|o«» 
^Y«r,  or  otJhi^r  ia^«l»«.    A  «Qlll|A\MlVCinP4« 

IMS.  aamoel  AUM  QupoBtor,  of  UlnUBglMM, 
Wornidki  lM»«fwA«rof.  4  «tw  or  tefionrfd 
t)uti£  wfil^hlAg  oc  fM>ite. 

1^4.  Evan  Evans^  of  Birmingl^tq^  '^vvtek, 

Jattem-maker. '  An  improvemiBBt  or  libproveneiiS 
I  fB  stars  fsr  ItoiitttiB. 

4M&.  Adolpi^O  AiWBMi^  Oi|0«a|4,  9!  9tMk 
jfrance.  Cert«i9  biuproYemnta  »  MYlPf  v4 
generally  tn  (^overlng  surfacef  witn  i^nn^nc  and 
fthor  tlifillar  aaloriaia.  ^ 

lAAker.   ImsjCOYtiAimti  ip  l<|d^2 

1267.  Auguste  Edoutfd  Loraaouz  IKelUbrd,  qf 
Oaaile-strecf,  BMbo^B,  LeiidoB.  An'  InprovM 
matbod  of  tfoBtfaiff  ta«  oad  bomik  vkiciebji  ibey 
VO  bfov^bt  to  s««b  a  mj^  tba|  ^l^  Wf  te 
carded,  Bwm^  and  VQ^en  by  mi^hl^onr,  91^  U  || 
now  employed  in  the  oMBunetun^  of  cottciB  OBa 
vMd  Into  yaiB  aad  clotb.    A  eoBwumteirtOB. 

AMa.  AmW^e  IMfTtf  Of  a*ot¥tl»g  ittoot,  Qtm* 
T«nQi-NH»Nt  ¥idd}e««s«   IiaproTomBM*  i»  tji«> 

ing  and  preserving  grain.    A  eommunl(iatiOD. 

l2dB.  JoliB  Rareobrt  BtOlrno,  of  A|ibttr*s  SO«l, 
Abofdowi..  ImpfovjwaeBtatBfpiwfcwa  fm  btlBBf 


or  tuwlyuif  vessela  wUb  fliUda. 

12^.  Paul  Hai\nuic  and  Gustava  CoOossob,  o( 
Rue  de  la  ▼ktoire^  Paris.  ImprqTemcntt'ki'  t|ie 
tNatmoBl  of  oil. 

l»Tl.  lioBvy  THTnoff,  of  WUton.«iMol.  h\mf^ 
hoivi^i  engin^r.  A  nev  mode  of  m(]riM  >^yd{W^ 
lie  power  to  windloMOSt  for  iroightng  incbon  and 
Hfttng  boaVy  ^Aoigbta.  ^      ^ 

1279,  lohb  Kodry  4ob«««i.  of  UmoU'o  Ii»* 
ftvldt*  Middieae^goRtiomM.  A«  cuinoivod  ^qn* 
bapainer.  A  coinmi^oatlov  ttom  Jean  Scbmfr- 
ber 

lt78.  Jota  Howry  lobBiOB.  of  ia»oolB>i  J«^- 
fields,  Middlesex,  gentloman-  |Bi|knMr«me»ta  tB 
the  c9Mtructipp  of  pipe  and  ottaior  iiiacHojCft.  A 
communlcftlon  fWm^  Messrs^  La^ooest  ai|d  Bonde- 
viUe,  of  Heims,  I^bco. 

U74.  WU)la«  J«(nflO  9\9m  of  RotbMl- 


rood*  Middleiei,  ougliaoet,  Goorjo  BoitlwU  lU^ 
ther.  ofperby,  ffentieman,  and^  PhU(p  VTood,  of 
Stratford,  Essex,  gentleman.  A  Bo«r  anparatB^ 
fof  riMteg  and  feront  ^Mlor  or  otbor  tBUt. 


l>ated  Man  25,  1859. 

\%U.  William  Babb.Qf  Grv'a  (^a-ro^dt  l£KI4tf- 
aex,  gentleman.  Improvement^  In  ^  ^mm^ 
tBZo  of  bata,  oopi^  aaicl  boBBsib. 


K0TZGE8  OF  nTCERTION  TO  PBOGEED. 
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1278.  Oeorffe  Irlam  ^ifateton*  9f  H««UBg- 
houM-lane,  Mary's  Abbey,  PaoUn,  lupu'-r^p.^r. 
ImproTements  in  macbinery  or  appUtttua  fci  ava- 
porating  or  concentrating  liquida. 

1280.  Jaroct  LojelU  ff  QlwKQw,  Lwiari»  Scot- 
land, gentIemaiL»  InoproTemenn  m  h«atlA^  and 
ventilating. 

J  282.  Louia  Auguste  Ptvettff^  M  (Im  4n9  «f  I>«- 
Yf  (U  ana  Cbwte%  Rok,  «(  AuMit«ftUi  9ea«  P»ris, 
France.  An  ImproTe^  macnine^  for  combing 
wool. 

1284.  Plam  Ttaaiwrt  «ttii4«pvtil.  of  l^ent, 
Belgium,  merchant.  I«9nff]a«A^  In  a)m||er8. 
A  communication. 

1286.  Jonathan  Dodgaon  <!Nurr  and  John  Oair,  of 
Carlisle,  biscuit -mannteittiNn.  A>  iiMjtfQved 
construction  of  otoq.  ' 


NOTICJBS  OF  iNTKNTION  ^ 

isia.) 

20.  William  Edward  Rewten.  fmHOTements 
in  aiaM»plMrie  •nfriiMK.    A  qosukiiuwUdO'''  ' 

30.  £mile  Orillet.  )a^|s«f^p«nta  ic^  remping 
the  teeth  4(  l^et, 

{From  tfie  '*  London  Chm^,^^  Jw^  7l^ 

9.  Matthew  Tomttnaan  Cartate  teproYeKMnts 
in  the  mannfketure  of  iifg^aaiaw  oi  thaw  jacik 

17.  Joseph  James  Welch  %nid  Jehn  Stawatt  ^ax- 
getson.  Certain  improvements  In  the  manultielure 
of  travelling  caaM.  vrvpMa,  «»4  aiQ^ain  articles 
of  dress  hitherto  manufactured  of  leather. 

08.  Alfk'ed  Vincent  Newton.  A^  imj^raved  igpde 
of  aeparating  substances  of 'AMmtnt  sMciftagra-    j 

90.  Moses  CaxtvYlsHt,    Al^UwpiaKepaiitaf  lii-    i 
provements  in  the  pre^.i^tyMft  or  maanftctui^  of 
gypsum  or  plaster  of  Pai^s. 

91.  Charles  Bullivant  aad  fffcatJai  HaAttvy. 
An  improvement  or  improvements  in  certaii^  Uwls 
of  spoons  and  ladles. 

99.  Arthur  James,  faapaaraniaoata  far  maaaa  for 
eoeloalng  neecUas* 

128.  Robert  N^e,  ImproveflEieuta  \fi  the  pn- 
ce«s  of  copper  and  other  plate  and  eyKMdet  prlmi* 
IM,  aad  lDbii«andwMBf  ndiNaisbiag  kff  va^ 
chlnery  the  engraved  plates  and  c]Ui«dcit  libJUUl 
used  in  the  process. 

258.  Frederick  Lawrence,  WilHam  Davison,  and 
Alfred  Lawrence.  Improvements  in  engines  to  be 
worked  by  steam  or  other  fluid. 

639.  John  Scott,  Junior.  Impro^MMMf  fm  tlif 
treatn^CQt  or  to^uCscture  of  ^nvnaleharcoal 

712.  Charles  WffNam  Blemens. 
iB  rotatory  flaid  saelen. 

713.  Jobitt  B«nunenU  A  vmw  wamihfftuw  «f 
c^JCtaln  descriptions  of  woven  fabrics. 

726.  Robert  Hazard.    ApodombroolontrcHi  or  an 
improved  apoasatua  fot  au^wr  ipwiga  «r  afca^M 
balk  ^4  all  UtveUy  nnnnits, 

738.  ioh]^  8cott»  Jiuktor.  and  G^rge  W^IIam 
Jaff^y.    Improvements  in  steam  enginee. 

Ms.  WiUlaaa  lohnann.  ImproTemA&t4  to  m/t- 
cktoavx  (o'  combiag  wool«  ok  ^Umt  flbroiu  mv 
taaUIs.    A  communication. 

1063.  Auguste  Edouard  £oradottz  BelHbrd. 
ImproveaMiita  im  sawtaff  maibhisn  far  sUMmc  etr 
raaawing  pink,  «c  ot)m  timkm,  bv  WMaa  ol  ciu 
ciUaf  saws.    A  communication. 

1099.  James  Wklker.  Improvements  te  torn- 
tables  used  for  railways  and  other  purposes. 

1197.  John  WUteln.  hnpravamffiMa  Ia  w«r» 
machiavy  £»r  pcoducviK  QTMSQA^tiA  vA  te;^Ue 
fabrios. 

1121.  Christopher  IQlckels.  Itaprovementa  ft» 
machinery  for  masticating,  kneading,  or  grinding 
India>rubber,  gntta  percha,  and  other  matters. 


1170.  Abraham  Matthewa.  Improvements  In 
disengaging  bo«U  teip  aMff  pf  0%  vessels. 

1182.  George  Stiff.  An  improved  con^tfiMtton 
of  printing  machine. 

1190.  Gee^  fH«  Jamea  Rostall.  An  apparatus 
for  disengaging.  ItVfriM,  Vlld  9tMm§  abtpT  Mats. 

1195.  Moses  Foole.  A  new  or  improved  machine 
for  pegging  bdoM  or  tlkm&h  A  Mmmunication 
from  Edward  L.  Norfolk,  o(  th^  United  8t|^(^  of 
America.  ...... 

1 1 99.  John  O'Keefe.  hnpi«ien«al9  ki  tka  ma- 
nufacture of  watch  99m%, 

1204.  Robert  Walter  SuMnnBiji^  lMfOV«mt«t8 
in  apparatus  or  machinery  to  be  p9ed  pi  the  i;^u- 
fhcture  of  glass. 

IMi.  SifeM  IMt.  C^it«te  tmpVfTemMli  in 
pianofortes. 

1214.  Charles  James  Pownall.  Improvements 
in  the  preparation  and  treatment  of  flax  avddlier 

J^iC  iquffA  1^«^x  (lapxoiffi^eQts  in  rotatory 
engines. 

1232.  William  Gossa^a.  llDpwMBNita  l»  the 
manufacture  tf  %HmU  ttmm  M«Am««  WU. 

1238.  Thomas  Grahams.  Improvements  in  the 
manufacture  of  c«reruu;m«tfci|i%|er  houses  and 
other  structures  and  surfaces. 

1246.  Charles  De  Bergue.  ImprovemenM'lB  the 
permanent  w«|  «|  ffai^na,  and  i^  ia  ebain^  and 
in  sleepers  for  permanent  way. 

1246.  St.  Thomas  Baker.  Improvemenia  ha  re- 
volving shutmi^ 

1247.  CharleaCQ¥9M.  liK^roxoaata  i^^ttam 
boilers. 

1251.  August^  9<I«aju4  IrfMi^ttux  Bellford. 
Improvements  in  rotary  engrnes  to  be  driven 
by  steam  or  any  vapour,  fluid,  or  gSM,  and 
in  bQi^i9  «r  gOMS^toiB  («  b«.  used  ^  ien«|%ang 
steam  or  gas  fo^  driving  tiVs  afovMatdTfoi^  Qther 
engines,  or  for  other  purposes.    A  cotiwannleBnon. 

1258.  Edward  Hammond  tartdl  liip>o^«dma- 
chfaMty^ ^}  «l9«rafiii»  tot  iBMfurinft  Md  indkitlng 
the  power  exerted  by  engines,  and  also  the  force 
required  to  propyl «^chtai«q^  ywrtaass,  or  ploughs. 

1257.  Joseph  Betteiey.  Improveme^kt^  in 
anchors. 

1259.  iMla  e«fv«i»  PietddPmi  MM  Mnas 
Ducayla.  An  improved  IMOMl^lUCe  ^  aitJirial 
f^el.    A  qq^muni^fon. 

1262.  Auguste  BdeuaMI  lendMs  BcMford.  Im- 
provements in  navigable  TSHMla  tab*  «ttpl4Qiad  In 
all  waters,  and  to  be  Koi^Ued  oi^  Wfieltsd  by 
sails,  steam  power^  or  oth^gs  means.  A  commft^l- 
cation. 

1207.  Auguste  Edouard  Inndsma  laftfordi.  An 
improved  method  of  treating  flax  and  hemp, 
whereby  they  are  brought  to  such  a  state  that  they 
may  be  carded,  spun,  and  woven  by  machinery, 
aiieh  aa  ia  aaw  employed  in  the  manufacture  of 
cotton  and  wool  into  yam  and  oloth.  A  commu- 
nioatiea*. 

UfiS.  Am^die  Devy.  Improvements  fn  storlng- 
and  preserving  grahi.    A  commmieatiev.' 

1272.  John  H&ry  JolmsoA.  An  fn»r«MA  t>i||» 
:.  A  Qomqiunicatlon  from  Jeai^  Schno^rber* 


Opposition  ean  Ibe  entopvA  l»tll*  gnnliBg 
of  a  Patent  t<»  any  of  iIm  pattim  in  tbie 
above  List,  who  kavo  yitva  notice  otf  llMir 
intention  to  wroeoed»  vilki»  tmemMy-mM 
days  from  tke  dad*  of  tk»  G^mite.  i»  «hi«b 
the  notio*  af^ara,  by  leaving  at  the  QoQfh 
missiofters'-offie*  pailie«lai«  itt  wiMiVft  <^ 
the  objeotioa  ta  thk  appUcAtioJDL. 


FATSNT  APmSD  FOR  WITH  COMPLETS 


JUT.  WHMm  MMl8ttll»sfcii, af  Bi^Ufln,  yew 
Yorli,  United  SlaMa,  lMiat«aMaC»  kk  »«ms 
for  distributing  and  composing  types.    May  25. 
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1852: 

984.  William  Keld  WhyteheacL 
945.  Corneliui  de  Bergue. 

Sealed  June  8,  1858. 

940.  Noble  Seward. 

960.  Joseph  Bentley. 
1008.  WiUiam  Baddeley. 
1052.  WUliam  Irlam. 
1065.  John  Mason. 

1145.  Wm.  Westley  and  Richard  Bayliss. 
1154.  John  Lowther  Murphy. 
1858: 

612.  The  Hon.  Wm.  Erskine  Cochrane 
and  Wm.  Marshall  Cochrane. 

689.  Thomas  Sykes. 

886.  Alfred  Vincent  Newton. 

Sealed  June  4,  1853. 
1852: 

964.  Jsac  Lewis  Pulyermacher. 
1858: 

610.  Thomas  Butler  Dodgson. 
859.  William  Penn  Cresson. 

Sealed  June  6,  1853. 
1852: 

969.  Andr^  Jacques  Amand  Gautier. 

972.  Charles  Alfred  Jordery. 

976.  John  Norman. 

980.  Thomas  ConoUy  and  Wm.  Cotter. 

Sealed  June  7,  1853. 
1852: 

990.  Richard  Archibald  Brooman. 
1004.  Joseph  Hopkins. 
1060.  William  Edward  Middleton. 
1062.  Susan  Walker. 
1078.  James  Stevens. 
1118.  Ferdinand  D*  Albert. 
1127.  John  Roydes. 


1131.  John  ^Roberts. 
1159.  Robert  Griffiths. 
1172.  7ohn  Mason. 

1853: 

57.  William  Henderson. 

71.  Henry  Constantine  Jennings. 
352.  Charles  Cnylits. 
381.  Peter  Armand  Leeomte  de  Fon- 

tainemoreau. 
540.  William  Edward  Newton. 
629.  Thomas  Rhodes. 
631.  James  Murdoch. 
718.  William  Keates. 
747.  Henry  Lee  Corlett. 
793.  William  Edward  Newton. 
838.  Colin  Mather. 

887.  George  Elliott  and  Wm.  RusselL 
891.  Douglas  Hebson. 

896.  John  Hinks  and  George  Wells. 

897.  Thomas  Lovell  Preston. 
900.  Charles  Lowe. 

908.  Charles  Green  and  Jas.  Newman. 

909.  Robert  Wybum. 

911.  William  John  Thomas  Jones. 

912.  David  Zenner. 

913.  Alexander  Crichton. 
917.  William  Wilkinson. 
942.  John  Chatterton. 
944.  John  Fuller. 

Sealed  June  8,  1853. 
1852: 

992.  John  Browne. 

998.  Donald  BeaUon  and  Thomas  HilL 
1002.  James  Spotswood  Wilson. 
1009.  WilUam  Allchln. 
1014.  Thomas  Masters. 

1853 : 
85.  William  Naime. 

The  above  Patents  all  bear  date  as  of  the 
day  on  which  Provisional  Protection  was 
granted  for  the  several  inventions  men- 
tioned therein. 
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482 
H^Oq^^lJ'S  PATENT  §AFR!fYrV^I<TP, 

(Patent   dated   December    7th,    ]S52.      A    comoiuiiieation.) 
The  principle  of  this  arrangement,  for  effecting  the  objects  accomplished  by  the  ordi- 
nary safej^y-valve,  and  th^  construction  proposed  by  ^b^  inventor,  ^(11  be  readily  )4ii4etstQo4 
on  reference  to  the  accompanying  figures. 

Fig.  1  is  a  vertical  section,  and  fig.  2  an  end  elevation  of  a  safety-valve  constructed 
according  to  the  invention.  A  is  the  shell  of  the  boiler,  to  which  the  apparatus  B  is 
riveted  or  otherwise  sepured.  'phis  iipparatus  if  prov^d?4  YI^^  t|fO  steam  ways,  b,  c,  one 
of  which,  6,  is  closed  by  a  simple  valve,  a,  kept  in  place  by  a  lever,  C,  centred  in  the  standard 
e^f  which  allows  it  to  rise,  and  thus  let  the  steam  free  when  acted  on  as  hereafter  explained. 
The  other  steamway,  c,  leads  into  a  chamber,  D,  in  the  interior  of  which  is  fitted  the  cor- 
rugated spnpg-plate,  E,  which  is  capable  of  yielding  under  the  pressure  of  steam  against 
it.  To  the  oilttaide  of  the  chamber,  D,  near  the  top,  is  fixed  a  support,  F,  from  which  is 
suspended  the  lever,  G,  the  end  of  the  (ever  being  jointed  to  the  support.  A  rod,  e,  ia 
joiilted  to  the  back  of  the  pressure  plate,  f^,  and,  passing  through  an  apfrture  in  the  back 
plate  of  the  chamber,  D,  is  jointed  to  tjie  lever,  G,  at  g.  The  lower  end  of  the  lever,  6, 
carries  an  index-pointer,  /i,  which  travels  in  front  of  the  scale,  I,  graduated  to  any  given 
number  of  atmospheres  or  degrees  of  pressure.  At  the  end  of  the  scale,  I,  or  at  any  other 
convenient  part,  is  fastened  the  small  upright,  K,  which  is  centred  on  ^  stud,  k.  A  screw, 
L,  with  a  milled  bend,  passes  throi^gh  an  aperture  made  in  the  top  of  the  upright,  K,  while 
the  bottom  of  the  upright  terminates  ^n  a  catch,  i,  which  fits  itito  a  corresponding  catch, 
m,  fitted  on  the  long  arm  of  the  lever,  C,  which  commands  fhe  valve,  d,  before  mentioned^ 
for  allowing  the  escape  of  the  steam. 

The  action  of  the  apparatus  is  as  follows  : — Supposing  the  parts  are  to  be  arranged  so 
that  the  valve  shall  allow  steam  to  escape  after  reaching  the  pressure  of  three  atmospherea, 
the  screw,  L,  is  turned  forward  in  the  upright,  K,  until  its  inner  end  comes  exactly  over 
the  figure  3  on  the  scale ;  and  when  the  pressure  shall  have  exceeded  that  of  three  atmo- 
spheres, tfie  index-lever,  G,  being  pressed  outwards  by  the  pressure  plate,  E,  and  rod,  e, 
will  press  against  the  inner  end  of  the  screw,  L,  the  upper  end  of  the  upright,  K,  will  bfi 
pushed  back,  while  its  lower  end  will  make  a  corresponding  motion  forward,  and  will  thus 
disengage  the  catch,  t,  from  the  catoh,  oi,  and  liberate  the  valve-lever,  which  will  fall  into 
the  position  shown  by  the  dotted  lines.  The  valve,  d,  being  then  free,  will  rise  and  allow 
the  steam  to  escape.  A  portion  of  the  steam  will  pass  through  the  whistle,  N,  so  as  to 
call  attention  to  its  liberation.  The  whole  apparatus  may  be  enclosed  in  a  box,  and  locked, 
so  that  the  action  of  the  valve  may  not  be  tampered  with. 

The  patentee  also  describes  another  arrangemeut,  which  differs  from  that  described  only 
in  the  means  adopted  to  give  motion  to  the  lever,  G,  for  effecting  the  liberation  of  the 
valve,  d.  In  this  case  the  pressure  plate,  E,  instead  of  being  itself  the  spring,  is  a  solid 
piston,  working  as  in  a  cylinder.  The  pressure  pla^e,  E,  is  connected  to  the  lever,  G,  by 
a  rod  which  has  a  coiled  spring  around  ir,  and  bearing  Against  the  b.ick  of  thq  plate,  m  order 
to  bring  it  back  to  its  position  after  having  been  moved  by  the  steRin  which  is  ailmitted  to 
the  chamber,  D,  by  a  pipe  leading  from  the  steam  w^yt  c.  Tb^  P.ther  pilts  of  thft  arrange, 
ment  are  the  same  as  have  been  described  above,  and  the  operation  of  the  parts  is  also  the 
same. 

METEOROLOGICAL  OBSERVATIONS. 

At  the  Royal  Observatory,  Greenwich,  the  mean  height  of  the  barometer  in  the  week 
was  29*880  fti.  The  mean  temperature  was  51  8  deg.,  which  is  4-8  deg.  less  than  the 
average  of  the  same  week  in  88  years.  The  mean  daily  temperature  was  below  the  average 
on  every  day  of  the  week.     The  wind  was  in  the  north. 

At  the  Highficld  House  Observatory,  the  following  observations  were  made  on  Monday 
and  Tuesday  last. 

June  6,  at  10  p.m.  June  7,  at  9  a.m. 

Barometer  (corrected),     29*868  inches 29*884  inches. 

Thermometer 54*6  degrees 68-8  degrees. 

Wet  bulb  thermometer    54*6       „  62*2        „ 

Direction  of  wind N.N.W N.W. 

Amount  of  rain 0  050  inches 0*008  inches. 

Amount  of  cloud  ....      10  6*3 

Remarks.— Monday — sultry,  with  heavy  thunder  clouds ;  from  3  till  5  o'clock  p.m. 
thunder,  occasionally,  in  east  and  south,  with  rain  from  4  p.m.  till  7  p.m. ;  maximum  heat, 
76*0  degrees.  Tuesday  morning— fine  and  sultry ;  the  night  had  been  overcas^ ;  the  tem- 
perature fell  to  46*3  degrees.  '        * 
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MOORE'S  PATENT  GREAT  CIRCLE 

The  science  of  great  circle  navigation  is 
one  of  such  immenee  coh^equence  to  the 
shipping  interests  of  this  country,  and  espe- 
ciiiily  at  the  present  day,  when  tliey  are  in  a 
state  of  unpi'ecedented  prosperity,  that  we 
should  be  disposed  to  regard  With  consider- 
able favout  any  '^elUdirected  endeatonr  to 
bring  its  natnto   and  object  Hilly  within 
the  comprehension  oTour  niercahtile  marine, 
and  to  facilitate  itit  {Practice.     It  is  not  to  bo 
supposed   ^hat  a  principle  requiring   eoh* 
siderable  abatractibn    can  be   i;atisf^ctori1y 
inculcated  without    the  aid  of  ingeniously 
devised   models  and   apnaratus;   and   still 
less,  that  its  adoption  will  become  universal 
in  long  voyages,    until   the   most    simple 
means  arc  furnished  for   detennlning  the 
ship's  coarse  on  the  most  eligible   great 
circle,  or  eombinatibh  of  great  circles.     In 
the  present  state  of  (he  securities  taken  by 
the  Government  for  the  competence  of  out 
sailors  in  nautical  calculations,  and  6f  the 
coarse  of  instruction  gone  through  to  satisfy 
them,  we  have  much  reason  to  doubt  whe- 
ther a  substantial  knowledge  of  the  geometry 
of  the  sphere,  sufficient  even  for  the  require- 
ments of  practice,  cart  be  attained.  '  And  if 
w*  come  to    the  means  provided   for  the 
working  of  h  ship  on  tlie  g^eat  circle  course, 
we  shall  find  thalt  they  a,fe  wanting  in  faci- 
lity  of  adaptation   to  any   given    circum- 
stances;  because,  consisting  for  the   most 
part  of  tabulated  quantities,  the  result^  of 
6omputation1ri    in    spherical    trigonometry, 
they    cannof    be    niade    to    apply   to  the 
infinitely  varied  coutses  which  niay  become 
necessary.'    At    the    same   time,   a    closer 
appTOzimation  to  the  great  circle,  depending 
upon  Che  assutnption  'of  smaller  differences 
of  longitude  or  of  latitude,  and  the  ready 
discovery  of  the  corVespondfng  change  of 
the  course,  is  certainly  desirable.     Without 
straining  the  statement  of  dilHculties   ex- 
isting  in  the  practice  of  great  circle  sailing 
as  now  pursued,  we  fnay  add,  that  for  thd 
use  of  seamen,  the  means  presented  to  them 
fehould  be  of  such  a  nature  as  to  point  out 
at  each  step  the  position  and  course  of  the 
vessel,  which  would  give  them  inore  con- 
fidence in   their   working   than   they  can 
derive  from  merely  following  a  routine  of 
instructions,  however  accurately  and  inge- 
niously these  may  be  framed. 
'  An  instrument  of  much  simplicity  and 
beatity,  which  has   attracted  much  notice 
this  season  in'  the  rhinions  of  the   learned 
bodies  of  the  metropolis,  and  whicli  com- 
bines in  itself  the  several  conditions  sug- 
gested in  the   foregoing  observations,  has 
Been   invented   and^  patented   by  Captain 
Mocre,    of'  th'e  mercnant  service.      From 


a  minute  inspeotion  of  it,  and  from  employ, 
ing  it  in  the  solutSoh  of  several  probleihs  in 
sphericiil  trigononV^iry,  analbgdus  to  thos'^ 
on  which  the  determinatioti  iti  latitude  and 
longitude  of  the  great  circle 'and  composite 
courses  depend,  wfe  ate  flblc  to  iay  that  it  is 
admirably  adapted  fof   maritime  piirposeir; 
which  It   accotnplishes  With   eAse  and  ac« 
cntaoy,  at  the'  same  "time  that  it  has  the 
advantage  orsuseeptibility  of  adjtrstment  tb 
any  proposed  voyk^e'.      U 'consists    of   i. 
combination  of  graduated  cik'cles,  forming 
gTe4l  circles  of  the'sdthe  sphere,  some  St 
which  admit  of  revolving  u))On  theit  axis, 
and  the  alitf  itself  o^  shifting*     The  circular 
afi6!i  thus'  arrJmgcd  are'  deposited 'In  a  box, 
which  also  hds  a  few  fixeH  and  gradukted 
cii'cles,  and  i\\h  tw6  sets  can  lie  made  appli- 
esible    to    the   solution    of  an^l*''  spherical 
problem,  whether  relating  to  thfe  earth  or  to 
the  heavens.     In  all,  fhe  principle  of  opera- 
tion is  the  same,  viz.,  that  of  bringing^  three 
of  the  arcs  Into  the  positions  necessary  to 
constitute  fhe  spherical  triangle  of  solution. 
Th6  three  data  tire  easily  employed  iii  the 
donstructlon  of  the  triangle,  and  the  vkl^es 
of  the.  unkhown  parts  are  reild  off'  oii  the 
proper  limbs.    'In   tliis  manner  the  great 
circle  indicator  'solves  a    great  variety  or 
problems  in  plain   astronomy,  wherii  kltT- 
tudes,   latitudes,    longittides,    declinations, 
azimuths,  hour-angles,  variatiofis,  &c.,  are 
concerned.     The  mode  of  adjusting  the  in- 
strument for  any  problem  of  this  kind  will 
readily  occur  to  any  one  who  is  dapAble  of 
distriimtiilg  the  given  quantities^  aiitong  the 
six  parts   of  fli^  spherical  triangle  which 
combines  them.  ^ 

The  gi'eal  use  of  the  indicator,  however, 
as  its  name  imports,'  Is  the  determination  of 
the  path  of  the  great  circle.  7<>  appreciate 
the  lUll  scope  of  the  problemi  let  us  sup- 
pose that  a  run  is  to  be  made  from  the  Cape 
of  Good'  H6pfe  in  latitude  34**  south,  and 
longitude  18*^29'  east,  to  Port*PhiHp.  Let  us 
fix  upon  Cape  Otway,  the  western  entrahce 
to  Port  Philip,  and  sitdated  in  latitude  38* 
54'  soutft  and  longitude  148°  80'  east,' to  be 
the  extremity  of  tne  great  Circular  arc,  Up6n 
which,  starting  from  the  Cape  of  Goo^ 
Hope,  the  vessel  has  to  travel.  Now,  if  We 
suppose  there  is  no  impediment  of  winds, 
ae^ison^,  or  seas  to  prevent  the  ship  from 
pursuing  this  course  throughout,  the  gireat 
question  which  the  seaman  is  to  be  informed 
upon  is,  what  change  is  he  to  tnake  in 
his  course  for  every  successive  change  of 
longitude  which  bis  ship  makes  upon  the 
circle."  The  question  is  one  involving  mdre 
pecularities  than  would  be  supposed  by 
those  who  have  tiot  given  their  attention  td 
it.  Proceeding  upon  the  analogy  of  a 
straight  line  bemg  the  direction  upoft  wirich 
(he   fehorUlJt  distance  Tjetween  twb  potiit* 
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lituated  in  a  plane  is  to  be  measured,  it  might 
be  supposed,  upon  a  first  view,  that  the 
ship's  course  ought  to  remain  constant  from 
one  point  to  another  upon  the  surface  of  a 
sphere,  to  make  the  shortest  voyage  be- 
tween the  two  points.  This,  howcTer,  would 
be  a  great  mistake.  A  ship  starting  firom  a 
given  point,  and  sailing  in  a  given  direction, 
would  necessarily  indude  Uie  same  angle 
between  her  course  at  each  point  and  the 
meridian  passing  through  it,  as  she  did 
when  she  sailed.  If  a  line  having  that  pro- 
perty were  traced  upon  the  surface  of  a 
sphere,  it  would  be  found  to  approach  one 
of  the  poles  more  or  less  rapidly,  and  to 
form  an  infinite  number  of  circumvolutions 
about  it  without  ever  reaching  it  This  line, 
in  fact,  is  called  the  hxodromie  line,  or 
oblique  course,  and  has  several  remarkable 
properties,  one  of  which  is,  that  though  it 
circulates  an  infinitude  of  times  about  the 
pole  which  it  approaches,  its  entire  length 
is  not  infinite,  but  can  be  easily  calculated. 
"  Kaufmann's,"  or  Mercator's  projection  of 
the  sphere,  may  be  described  as  being  that 
distortion  of  the  spherical  surface  which 
exhibits  the  same  bearing,  on  a  plane  sur- 
face, of  the  places  indicated,  as  belongs  to 
them  on  the  spherical.  One  result  of  this 
construction  is  that  the  loxodromic,  or  as  it 
is  sometimes  called,  the  rhitmb  line,  is  a 
straight  line.  Thus,  were  it  required  to 
ascertain  what  constant  course  a  ship  ought 
to  take  from  her  departure  from  the  Land's 
End  to  reach  Trinidad,  it  would  only  be 
necessary  to  join  those  points  on  a  map 
constructed  upon  Mercator's  projection, 
and  to  sail  at  the  constant  angle  with  each 
meridian  which  that  line  would  make.  The 
line  so  drawn,  however,  would  not  be  the 
shortest  course,  and  the  loss  of  ground 
would  depend  very  much  upon  the  distance 
!)etween  the  places,  and  their  difierences  of 
lititade  and  of  longitude.  Were  the  short- 
est distance,  that  is,  the  great  circle  course 
between  the  same  points,  plotted  ofi*  on 
Mercator,  by  latitudes  and  longitudes  from 
a  globe,  it  would  appear  longer  than  the 
oblique  course,  because  it  would  be  repre- 
sented by  a  curve  instead  of  a  straight  fine. 
It  must  be  remembered,  however,  that  the 
curve  in  Mercator  is  a  distortion  of  a  great 
circle,  and  that  the  straight  line  in  Mer- 
cator is  a  distortion  of  a  curve.  The  curve- 
line  in  Mercator  is,  therefore,  the  path 
which  the  ship  must  take  to  perform  the 
shortest  distance ;  but  here  a  difficulty  pre- 
sents itself.  On  referring  to  a  Mercator's 
map,  upon  which  a  great  circle  course  has 
been  plotted  off*,  it  would  be  found  to  inter- 
sect each  successive  meridian  at  a  difierent 
angle,  and  therefore  the  mariner  requires 
to  know  at  what  angle  he  must  sail  with  a 
given  meridian,  when  he  has  reached  it,  in 


order  to  keep  upon  the  great  circle.  Tables 
have  been  made  out  for  many  voyages,  but 
they  cannot  apply  to  all,  and  it  would  not 
only  be  inconvenient,  but  accuracy  would 
be  sacrificed  in  an  attempt  to  make  a  pro- 
posed voyage  coincide  with  one,  or  part  of 
one,  though  only  slightly,  which  had  been 
tabulated.  The  problem,  therefore,  still 
remains,  and  in  general  terms  it  maybe 
stated  as  follows.  Two  points  on  the  sur- 
face of  a  sphere  are  given  in  latitude  and 
longitude:  required  the  angle  which  the 
gpreat  circle  passing  through  them  makes 
with '  a  given  meridian  included  between 
the  meridians  of  the  given  points.  By 
spherical  trigonometry,  the  calculation 
would  be'  as  follows.  First,  the  given  me- 
ridians, and  the  latitudes  and  longitudes, 
furnish  three  members  of  a  spherical  tri- 
angle,— ^viz.,  two  sides  and  the  included 
angle,  the  difference  of  the  longitudes, 
from  which  we  can  find  the  angle  of  de- 
parture from  the  first  meridian.  Secondly, 
the  latitude  of  the  starting-point,  the  angle 
of  departure  firom  it  with  the  meridian, 
and  the  ship's  longitude,  furnish  a  second 
triangle,  in  which  two  angles  are  given  and 
the  included  side ;  and  it  is  required  to  find 
the  angle  which  is  opposite  to  the  given 
side.  This  is  done  in  spherical  trigono- 
metry by  a  well-known  formula,  and  the 
result  is  the  ship's  course  with  regard  to 
the  meridian,  in  tne  given  longitude. 

This  is  the  problem  which  the  Tables 
solve,  for  in  certain  voyages  the  difficulty 
and  the  labour  of  making  them  apply  to 
every  possible  voyage,  and  to  every  change 
of  place  will  easily  be  understood.  Moore's 
indicator  solves  the  problem  for  every 
voyage,  and  for  the  smallest  change  of 
place,  with  the  utmost  ease.  Let  us  recur 
to  the  case  which  we  supposed  before, — the 
passage  from  the  Cape  of  Grood  Hope  to  Cape 
Otway.  How  does  the  captain  prooeedf 
He  adjusts  one  limb  of  the  indicator,  co- 
inciding in  its  axis  with  that  of  the  sphere, 
to  the  given  difierence  of  longitude  trans- 
versed  in  the  voyage,  and  then  passes 
another  arc  through  the  two  latitudes ;  which 
last  arc  represents  the  great  circle  passing 
through  the  Cape  of  Good  Hope  and  Cape 
Otway.  Having  clamped  the  last  arc  in 
this  position,  he  moves  the  first  meridional 
arc  into  each  longitude  which  the  ship  makes, 
and  upon  a  small  brass  circle,  the  centre  of 
which  moves  with  the  intersection  of  the  two 
arcs,  he  leads  off  in  degrees,  or  points,  the 
angle  at  which  the  intersection  takes  place. 
This  angle  is  the  course  which  he  must  sail 
with  regard  to  the  meridian.  It  is  only 
necessary,  therefore,  to  adjust  the  instrument 
at  the  beginning  of  the  voyage,  and  for  every 
change  of  longitude  occurring  in  the  passage 
to  observe  on  the  last  -  mentioned  circle  £e 
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angle  which  detennines  the  ship's  course. 
It  is  obvious  that  any  great  circular  arc 
may  be  similarly  treated,  and  that  there  is 
no  limitation  or  difficulty  in  constructing  it. 

Hitherto  we  have  supposed  that  there 
was  no  hindrance  arising  from  the  season, 
from  icebergs,  contrary  winds,  or  other 
causes,  in  traversing  the  great  circle  between 
the  Cape  of  Good  Hope  and  Cape  Otway 
throughout  its  entire  length.  Tnat  great 
circle,  however,  leads  the  mariner  into  the 
59th  degree  of  south  latitude,  which  at  most 
seasons  of  the  year  is  an  impracticable  course. 
He  therefore  limits  himself,  say,  to  the  50th 
degree  of  latitude,  and  resolves  to  make  a  run 
upon  one  great  circle  to  a  particular  point 
situated  in  that  parallel,  and  them  to  run 
upon  another  g^eat  circle  from  that  point 
to  Cape  Otway.  The  more  southerly  be 
Axes  his  parallel,  the  more  will  he  approxi- 
mate to  the  large  saving  which  the  great 
circle  would  give  him ;  but  he  sacrifices  a 
portion  of  this  advantage  to  considerations 
of  expediency  or  necessity,  and  the  limiting 
parallel  of  his  voyage  having  been  fixed 
upon,  the  question  is  to  know  the  longitude 
of  the  point  in-  that  latitude  which  he  is 
to  run  to,  so  that  the  sum  of  the  two  arcs  of 
great  circles  shall  be  a  minimum  of  all 
the  counles  of  arcs  that  could  be  drawn. 
Under  tne  assumed  circumstances,  this  is 
the  moet  advantageous  course  for  him  to 
take,  though  the  practice  at  present  is  dif- 
ferent In  the  supposed  case,  the  ship, 
according  to  the  present  systenr  of  great 
circle  sailing,  would  proceed  upon  the  great 
circle  between  the  Cape  and  Cape  Otway 
until  she  reached  the  50th  parallel,  having 
attained  which,  she  would  go  upon  the 
parallel  until  she  got  upon  the  great  circle 
again,  and  finish  her  voyage  upon  the 
great  circle.  Her  best  course,  however,  is 
that  which  we  have  suggested  above,  and 
which  for  the  50th  parallel,  would  consist 
of  two  arcs  of  great  circles  converging  near 
86^  east  longitude.  To  compare  the  rela- 
tive  merits  of  these  several  courses,  we  have 
the  great  circle  course  from  the  Cape  of 
Good  Hope  to  Cape  Otway,  measuring 
5,448  nautical  miles,  the  composite  course 
of  two  great  circular  arcs  meeting  in  lati- 
tude 50°  and  longitude  86^,  5,520  nautical 
miles,  and  the  composite  small  circle  and 
large  circle  course,  5,689  nautical  miles. 
Mereator's  distance  is  6,025  nautical  miles. 

The  indicator  is  applicable  to  the  deter- 
mination  of  the  elements  of  all  these  courses, 
and  the  simplicity  and  ingenuity  of  its 
details  does  honour  to  the  inventive  inge- 
nuity of  Mr.  Moore,  at  the  same  time  that 
the  instrument  itself  displays  a  minute  ac- 
quaintance with'  his  subject  in  theory  and 
in  practice.  In  the  formation  of  the  marine 
colleges  which  we  onderstand  are  to  be 


established,  the  advantages  that  would  re- 
sult to  the  service  from  the  practical  instruc- 
tions of  a  gentleman  so  well  qualified  for 
the  task  would  be  very  great ;  and  either 
in  that  shape,  or  in  some  other,  we  hope 
he  may  speedily  reap  a  fair  reward  for  the 
long-continued  exertions  which  have  re- 
sulted in  the  practical  development  of  the 
system  of  great  circle  sailing. 


SOCIETY  OF  ARTS. 

DISTRIBUTION  OF  MEDALS  AND  PREMIUMS. 

On  Friday  last  the  ninety-ninth  session 
of  the  Society  of  Arts  was  formally  closed  by 
the  usual  ceremony  of  distributing  the  pre- 
miums awarded  by  the  Council  for  meri- 
torious inventions  and  essays.    His  Royal 

Highness  Prince  Albert,  as  President  of  the 
Society,  filled  the  chair  on  the  occasion, 
which,  as  in  former  years,  drew  to  the  great 
room  of  the  Society's  house,  in  the  Adeiphi, 
a  densely-thronged  assemblage  of  members 
and  visitors  of  the  higher  classes.  Owing 
to  the  gretX  number  of  gentlemen  represent- 
ing local  institutions  in  union  with  the 
Society,  and  the  mayors  of  provincial  towns, 
who  were  then  in  the  metropolis,  an  unusual 
degree  of  exertion  was  made  on  the  part  of 
the  visitors  generally  to  be  present  during 
the  proceedings.  Although  the  chair  was 
announced  to  be  taken  at  half-past  four 
o'clock,  many  arrived  as  early  as  naif-past 
one,  and  great  numbers  were  necessarily 
disappoint^)  The  power  of  accommoda- 
tion which  the  room  afforded  was  turned  to 
the  best  account  by  the  excellent  arrange- 
ments of  Mr.  Solly,  the  Secretary,  Mr. 
Forrest,  the  Assistant-Secretary,  and  Mr. 
Davenport,  and  the  proceedings  of  the  day, 
always  interesting  to  the  friends  of  science 
and  art,  went  off*  to  the  complete  satisfaction 
of  all  who  witnessed  them. 

His  Royal  Highness  entered  the  room  at 
the  hour  annoimced,  attended  by  the  Mar- 
quis of  Lansdowne,  Lord  Granville,  Lord 
Colbome,  Mr.  Hume,  M.  P.,  Mr.  T.  Hope, 
M.  P.,  &c.,  &c.  His  Royal  Highness  looked 
remarkably  well,  and  was  received  with  the 
warmest  demonstrations  of  welcome. 

Silence  having  been  proclaimed. 

His  Royal  Highness  briefiy  opened  the 
proceedings,  and  called  upon  Mr.  Solly,  the 
Secretary,  to  read  his  Report,  explanatory  of 
the  causes  which  had  induced  the  Society 
to  depart  from  its  former  practice  with  re- 
gard to  premiums. 

The^  Secretary  read,  accordingly,  the  fol- 
lowing Report: — "Since  the  last  general 
meeting  of  the  Society,  for  the  distribution 
of  premiums,  three  years  have  elapsed,  and 


486 


SOeiETY  OF  ARTS. 


this  ffJXQd  ha«  certainly  not  been  the  least 
eventful  portion  of  th^  history  of  the  Society, 
whether,  the  subjects  which  have  9ccupied 
tiie  whole  body,  pr  the  exertions  o(  indivi- 
dual members,   be   considered.      If  the^e 
were  .1^0  other  circumstances  to  chroniqle 
than  those  which  relate  to  the  part  takietn  by 
the  Spciety  in  connection  widi  the  Great 
Exhibition,  there  would  be  niiich  connected 
with  the  industrial  progress  of  the  world  to 
record,  as  affording  a  proof  that  the  history 
of  that  great  event  has   a  new   and  ever 
glorious  itn|)ortancej  when   taken  in  con- 
nection with  the  rapidly-developing  spirit  of 
international  co-operation,  of  which  it  was, 
in  truth,  the  first  illustration.     The  share 
which  this  .Society  had  in  the  progress  of 
the  Great  Exhibition,  will  be  recorded  in 
the  history  of  our  country.     In  1851,  the 
Ordinary  prize-list  of  the  Society  was  alto- 
gether sttspendedj  and  in  plaee  of  it  special 
premiums  oonneeted  with  the  Exhibitidn 
vvere  offered.     It  must  nbt  be  •  supposed; 
however,  that^  in  consequence  of  the  time 
and  attention  thus  devoted  to  these  parti- 
cular  su)\jects,  the  other  branches  of  the 
Society's  operations  have  been  abandoned  or 
neglected.     On  the  contrary,  it  is  probable 
that  in  no  three  years  of  the  last  century 
has  the  Society  done  more  to  advance  the 
true  interests  of  the  arts,  manufactures,  and 
commerce  of  the  country,  than  it  has  in  thfe 
last  three  sessions.    This  i«  not  the  time  to 
enumerate  the  good  works  which  the  Society 
has  undertaken,  or  carried  out|  yet  it  is 
right  thftt  I  should  remind  you  of  this,  and 
that    I  should  observe  that,   if  a  smaller 
number  of  prizes  are  now  given  than  used 
to  be  the  case,  It  is  not  because  the  Society 
is  less  able,  or  less  willing  than  it  formerly 
was,  to  reward  merit ;  but  because,  from  the 
altered  spirit  of  the  times,  the  encourage; 
ment  and  aid  of  the  Society  is  less  needed 
as  a  means  pf  bringing  forth  isolated  inven- 
tjons,  and  latent  talents,  but  is  more  ur- 
gently  required  in  the  development  of  en- 
larged generalisations  and   bomprehensive 
measures." 

The  distribution  of  prises  was  then  pro- 
ceeded with,  each,  of  ttie  individuals  men- 
tioned in  the  subjoined  list.heing  cout"- 
teoualy  presented  by  his  Royal  Highness  with 
the  honour  awarded  to  him  by  the  CounciL 
The  names  arc  here  classified  according  to 
the  award  : 

THE    ISIS    COLD    MEDAL. 

^  Mr.  William  CIcricHew,   of  Ceylon,    for 
his  ImJ)rovements  iti  the  Curing  of  Coffee. 

THE    ISIS   MEDAL. 

Aj[r,  James  Taylor,  of  Elgin,  for  his  Essay 
on  the  Cotton  Mtoufaotures  of  India. 


Admiral  Sir  Henry  Hurt,  of  Gt^nwick, 
for  his  mode  of  Curing  Smoky  Chimneys. 

Mr.  J.  Aoek«  jun.,  of  Hastings,  for  his 
new  Carriage-spring. 

THE    SILVER    MEDAL. 

ifr.  Joshua  Rogers,  o,f  133,  Bunhill-row, 
for  his  ^hilling  Box  pf  Water  polours. 

^Ir,  John  Crounare,  10^  CottBge<.lane, 
Comn^eycial-rond  East,  lor  his  HaB-crown 
Box  of  Mathematical  Instruments. 

Mr.  Henry  Weekes,  A.R.A.,  fqr  bis  Kss^ 
on  the  Fine  Arts  Department  of  the  Great 
Exhibition. 

Mr.  F.  C.  ]bakewell,  for  jiia  Essay  on  ihc 
Machinery  gf  th^  Great  Exhibition. 

Mr.  R.  G.  Salter,  for  his  Method  of 
Flushing  Seweirs. 

Mr.  V.  Vaughan,  of  Maidstone,  for.  Iiis 
Machine  for  putting  up  Chimney-pieces. 

TBE  SOCIETY'S   MEDAL. 

Mr.  W.  Bollaert,  for  his  Essay  on  the 
U8(»  and  preparation  of  Salt. 
.    Mr.  H.  Owen  Husskisoii,  fbr  his  Essay 
on  the  use  and  preparation  of  Salt. 

Mr.  John  Dalton,  of  Holjingwdfth,  for 
his  Double  Registw  Calico  Printing. 

Mr.  G.  Scholes,  of  Landport,  for  his  Slide 
Motion  liidicator. 

.  Mr.  G.  Edwards,  for  his  Improved  Port- 
able Photographic  Camera. 

Mr.  J.  Toynbec,  F.R.S.,  for  his  Artificial 
Tympanic  Membrane. 

Mr.  W.  Wood,  for  his  improved  method 
of  Teaching  Music  to  the  Blind. 

Mr.  A.  Claudet,  fqr  his  Essay  on  the 
Stereoscope;  and  its  application  to  Photo- 
graphy. 

Mr.  Joseph  Hopkins,  of  Worcester,  for 
his  mode  of  giving  Equatorial  Motion  to 
Telescopes. 

Mr,  G.  Jennings,  for  his  improvcmenis 
connected  with  the  Drainage  of  Houses. 

Mr.  H.  J.  Saxby,  of  Miletowh,  Sheerness, 
for  his  new  Lock.    (And  £10.) 

Mrs.  A.  Thomson,  of  New  Bond-street, 
for  Four  Drawings  in  Outline. 

Mr.  W.  Stones,  of  Qucenhithe,  for  his 
Essay  on  the  Manufacture  of  Paper. 

Mr.  C.  Shepherd,  jun.,  of  Leadenhall- 
street,  fbr  his  improvements  in  Electric 
Clocks. 

The  Rev.  W.  T.  Kingsley,  of  Cambridge, 
for  his  discoveries  in  Photography. 

^  The  Very  Rev.  the  Dean  of  Hereford,  for 
his  Essay  on  Self-supporting  Schools. 

Mr.  James  Hole,  of  Leeds,  for  his  Essay 
on  the  Hlstonr  and  Management  df  Lite- 
rary, Scientific,  and  .Mechanics*  Institu- 
tions.    (And  £50.) 

TUE   THANKS   OF   THE   SOCIETY. 

J)t,  Robinson,  of  Newcastle,  for  his  Im- 
proved Safety  Lamp  for  Miners. 
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.  Mr.  Jonai  Batemao,  for  hU  Improved 

Life-bQat.        .  ■    ; .    ^       >.      4       '  •   • 

pr,  Stojllei  9f  B^lin,  for  his  Essay  on 
the  MaQufacture  of  ^ugar. 

Dr,  Cumin,  of  Bain,  for  l^ls  Specimens  of 
Pap.er  from  /Sugar-<eane  |iefuse. 

Dr.  Lloyd,  of  Warwick,  for  his  Samples 
of  paper  made  from  the  Refuse  of  Cow. 
houses.  u     •         • 

Professor  Jack,  of  Ifew  Brunswick,  for 
bis  Kss^  on  the  Decimal  System  of 
Weights  and  Measures. 

With  respect  to  the  most  important  of 
these  subjects,  we  have  to  offer  the  following 
remarks. 

Mr.  William  Clerichew's  improvements 
ia  the  curing  oi  coffee  are  in  principle 
similar  to  the  desiccating  process  of  Messrs. 
r^avison  and  Symington,  His  method  of 
proceeding  is  extensively  adopted  in  Ceyloi), 
and  apparently  with  considerable  sucpess. 
'itnc  conee  imported  into  this  country  from 
the  plantations  where  his  process  is  em- 
ployjed^  letches  a  higher  price  in  ihq 
market,  and  brokers  seek  for  it  with  great 
eagerness. 

Mr.  James  Taylor's  Essay  on  the  Cottqn 
^Manufactures  of  India  was  written  ,in 
cofisequence  of  tne  premium  offered  by  th^ 
Society  for  an  attempt  to  develop  the 
capabilities  of  India,  to  supply  the  defi- 
cieiicies  which  have  beep  complained  of  ,iii 
the  American  cotton  crops  by  our  mer- 
chants.  1^  this  respect  his  essay  is  elabo- 
rate anovaJuable.  , 

Mr.  Hock's  new  parriage-ppnng  has 
already  been  described  In  the  Mechanics^  Ma-> 
aazifie,  .with  engravings,  '^'he  principle  qf 
the  invention  consists  in  giving  longitudinal 
corrugations  to  the  plates,  wi,th  their  con- 
vexities upwards.  The  result  is  a  greater 
degree  of  resistance  with  a  smaller  weight  of 
met^l ;  a  single  plat^  on  this  pW  be\ng 
equal  in  effect  to  tnat  of  several  of  the 
ordinary  kinds* 

Mr.  Joshua  Rogers*  shilling  box  of 
water-colours,  and  Mr.  John  Cronmire's 
h^lf-crown  box  of  jiiathematical  iastru- 
inents  were  invented  iii  pursuance  oi  an  in- 
vitation by  th^  Society  , to  attempt  the 
bringing  o|^  tne  orincipal  appliances  of 
practical  art  vrithxn  the  cornpass  of  the 
small  means  of  humble  aspirants.  It  was 
tjiought,  and  no  doubt  iustly,  that  if  these 
ineij  could  procure  the  means  of  executing 
design^  to  a  scale,  and  of  fini^Vi^S^  them  o^ 
in  ligljit  and  sVade  with  tolerable  accuracy 
and  elegance,  many  valuable  drawings  of 
great  practical  ^use  would  be  acquired, 
which  at  present  could  not  see  the  light. 
The  boxes  have  been  yveU  conceived  and 
made  up  with  reference  to  the  objects  in 

Mr.   Weeke's  easay  oix    tlio    nno    art« 


Department  of  tb«  Great  Ezhibitioq)  ttid 
Mr.  F.  C.  Bakewell's  oa  its  machinery,  are 
the  result  of  a  change  which  the  Society 
kitrodueed  into  its  prise  Htt  after  the 
Great.  Exhibition,  It  was  thought  not 
desirable  to  issue  the  same  detailed  list  of 
premiums,  but  to  offer  prices  for  speeifib 
essays  on  the  great  departments  of  the 
Exhibition.  These  essays  were  written  on 
two  of  those  departments. 

The  essays  on  the  use  and  preparation 
pf  salt4  written  by  Mr.  W.  Bollaert  and  by 
Mc.  H.  O.  HuskisBon,  were  also  caUed 
forth  by  the  offer  of  a  premium.  The 
object  in  view  by  the  Socle^  was,  to  obtain 
a  substantial  aecoant  of  the  recent  im- 
provements introduced  into  the  manofae- 
ture  of  saltj  more  especially  in  the  evapora 
tion  of  the  brine,  and  the  application  of  saU 
to  new  manufactures.  It  was  also  intended 
to  draw  attention  to  the  extensive  masses  of 
rocJL-^salt  disQOvered  in  Ireland  within,  tiie 
last  twelve  months^  the  quality  of  whioh 
was  said  to  be  so  pure  that  the  salt  looked 
as  transparent  as  a  piece  of  glass.  Both 
papf  rs  treated:  largely  of  this  subjeot. 

Mx.  John  Dalton'e  process  of  double- 
register  calico-printing,  prints  the  fabric 
on  both  sides  with  great  acoiracy.  An  ex- 
tensive firm  in  Manohester  it  about  to  adopt 
it,  with  the  eertainty  of  effecting  an  eco- 
nomy of  £1,000  per  annum.  It  is  said  to  be 
aocurate,  economical  in  workings  and  easy 
01  application. 

Mr.  Schole's.slide».motion  indicator  is  an 
instrument  designed  for  the  purpose  of  de- 
ternkining  the  magnitude  of  the  various 
poctions  of  slide-valves,  on  any  scale. 

Mr.  G.  Edwards'  portable  photographio 
camera  combines,  in  a  great  degree,  several 
good  qualities  for  an  instrument  of  this  de- 
scriptiopi  and  is  especially  useful  for  tour- 
ists.  It  admits .  of  a  large  field  for  the 
actinio  process  to  go  forward  in,  and  .is 
extremely  portable,  and  inexpensive  in  its 
manufacture, 

Mr«  J.  Toynbee's  artificial  tympanib 
membrane  is  a  simple  and  ingenious  ar- 
ratigemeiit,  whereby  a  alight  membranous 
diap^r^gm  is  adapted  to  the  ears  of  deaf 
persons.  It  is  highly  spokeh  of  by  the 
facility. 

M.  W.  Wood's  mode  of  teacliing  music 
to  the  blind,  is  an  adnptation  to  musical 
purposes  of  the  system  of  embossed  print* 
iugr  which  has  proved  very  successful  with 
the  blind  in  teaching  them  to  rfsad.  So  far 
as  it  has  been  tried  with  reference  to  musie; 
its  resviUs  are  encouraging. 

M.  Claudet's  paper  on  the  stereoscope, 
and  Its  applications  in  photography,  was  le- 
ported  in  No.  16S7  of  the  Mechanics'  Ma- 

gimme*  J.     . 

Mr.  Hopkins'  telescope  is  rendered  cir« 


488 


SOOIETT  OF      ASTS. 


onmpoUuri  or  reeeiTei  an  equatorial  motion 
about  an  axis  parallel  to  that  of  the  earth's 
axis,  by  means  of  an  extremely  simple  ac^ust- 
ment  This  adjustment  is  effected  by  means 
of  a  perforated  plate  adapted  to  the  axis,  by 
looking  through  which  the  place  of  the  true 
pole  is  ascertained  with  reference  to  the 
pole-star,  and  c  and  Z  Ursse  M^'oris.  An- 
other purpose  of  the  instrument  is  that  of 
an  astrostat,  by  which  a  given  star  can  be 
kept  in  the  field  of  the  instrument  The 
necessary  movements  are  produced  by 
means  of  weights  and  a  simple  hydraulic 
apparatus.  On  a  future  occasion  we  pur- 
pose describing  this  invention  in  detail. 

Mr.  Saxby  is  a  blacksmith,  living  near 
Sheerness.  The  medal  which  he  received, 
and  the  award  with  which  it  was  accom- 
panied, afford  a  remarkable  illustration  of 
the  excellent  results  which  the  extensive 
operations  of  the  Society  are  achieving 
in  the  promotion  of  art.  He  is  a  mem- 
ber of  a  local  institution  in  union  with  the 
Society,  and  he  there  saw  the  list  of  the 
Society's  premiums.  In  his  capacity  of 
blacksmith  in  a  country  district,  a  great 
number  of  locks  pass  through  his  hands 
for  repairs ;  and  seeing  that  a  reward  was 
offered  for  a  Aeap  and  effective  lock,  he 
resolved  to  bring  forward  an  invention  which 
was  the  result  of  the  attention  he  had 
bestowed  upon  the  subject ;  and  which  he 
found  himself  precluded  from  patenting. 
It  appears  that  he  took  the  case  of  an  old 
warded  lock,  from  which  he  merely  removed 
the  wards,  and  then  fixed  in  it  a  circular 
plate  capable  of  revolving  about  a  fixed 
centre.  Four  radial  slots  were  cut  in  this 
plate,  though  the  principle  admitted  of  a 
greater  number  for  large  looks,  and  in  each 
of  these  slots  a  bolt  traversed,  acted  upon 
from  the  centre  by  means  of  a  spring.  The 
key  of  the  lock  has  no  bit,  the  stump  being 
filed  down  in  such  a  manner,  that  on  en- 
tering the  key-hole,  it  acts  to  thrust  the 
bolts  radially  outward,  leaving  the  rotatory 
disc  free,  and  on  turning  a  stud  the  bolts 
are  thrown.  In  point  of  principle  the  ar- 
rangement is  something  similar  toBramah's 
lock;  the  thrust,  instead  of  taking  place 
longitudinally,  is  directed  from  a  centre. 

Mrs.  Thompson's  drawings  in  outline 
were  sent  in,  in  pursuance  of  the  offer  of  a 
premium  for  the  best  series  of  four  outline 
drawings  in  illustration  of  the  approach  of 
Night,  as  described  in  Petrarch's  third  ode, 
commencing  with  the  words,  **  NbUq  itagtan 
die'/  del  ra/ide  melina,**  Remarking  upon 
the  importance  of  outline  drawing  with 
culture  of  the  fine  arts,  the  Joumai  rf  the 
Society  of  Arte,  offered  the  following  obser- 
VHtions,  which  are  borne  out  by  drawings : 

"  Outline  is  an  arbitrarv  mode  of  convey, 
ing  ideas  of  form,  which  has  ita  foundation 


altogether  in  art,  and  was  its  first  esaay  to- 
wards perfection ;  and  although  the  progress 
of  painting  has  been  so  great  aa  to  nearly 
aporoaeh  complete  imitation  by  the  help  of 
lignt,  and  shadow,  and  colour ;  yet  onthne, 
simple  and  unaided,  still  remains  duly  ap- 
preciated, as  efficient  to  produce  die  great. 
est  and  most  essential  purposes  of  art,  vis., 
the  ideas  of  action  and  impression  in  the 
figures  it  represents.  There  is  not,  in  ftet, 
any  such  thmg  as  an  outline  in  Nature ;  yet 
we  recollect  more  of  a  form  by  Its  boun- 
dary, or  separation  firomfother  parts,  than  by 
its  parts  projecting  towards  us ;  hence  arises 
the  satisfaction  we  receive  from  a  line  that 
truly  marks  that  boundsry ;  though  no  such 
line  in  reality  exists.  The  imagination  im- 
mediately loses  sight  of  the  fallacy,  and 
dwells  upon  the  form  within  it.  A  true 
outline  is  a  perfect  thin^;  it  has  no  ex- 
emplar in  Nature,  but  is  received  as  an 
arbitrary  token  of  a  substance.  The  image 
it  excites  is,  indeed,  more  or  less  perfect 
according  to  the  information  or  force  of 
imagination  in  the  beholder.  Fill  it  with 
colour  and  light  and  shade,  and  thus  attempt 
to  make  it  an  imitation  of  a  real  object,  and 
it  becomes  subject  to  comparisons  which,  in 
well-informed  minds,  may  diminish  ita  force. 
Its  simplicity  i>  the  basis  of  its  power. 

"  The  value  of  outline  may  be  rally  appre- 
elated  by  those  who  have  observed  the  great 
degree  of  character  displayed  In  profile  out- 
lines, and  still  more  by  those  who  are  ftmi- 
liar  with  the  beautiful  works  in  outline  by 
Flaxman,  Retsch,  and  others.  In  rmrding 
many  of  these,  the  mind  is  so  entareTy  fiUed 
with  the  action  and  expression  of  the  figures, 
and  the  ideas  they  suggest,  that  it  ahrinks 
from  the  notion  of  an  attempt  at  frirther 
completion.  Outline  appears  to  be  an  art 
that,  pure  and  abstracted  from  the  bustling 
commonplaces  of  the  world,  is  especially  fit- 
ted  to  convey  and  illustrate  poetic  thoughts 
and  images.  In  all  departmenta  of  it  art  is 
also  mo%t  fraeOeaUff  useftiL" 

The  object  of  the  Society  in  offering  the 
premium  has  been  well  borne  out  by  the 
works  of  this  lady,  which  are  remarkable 
alike  for  their  conception  and  execution. 

Mr.  Stones'  Essay  on  the  Manufiu;tnre 
of  Paper  exhibits  its  present  state  with 
much  minuteness  of  detalL 

The  R>ev.  M.  Kingidey's  diseoveries  In 
photography  consist  chiefly  in  the  employ- 
ment of  bromine,  instead  of  mercury,  in 
the  development  of  the  incipient  image ;  an 
Important  improvement  in  the  art,  when  the 
deleterious  effects  of  the  fumes  of  mercury 
are  considered. 

Mr.  Hole's  Essay  is  ui  the  hands  of  the 
Messrs.  Longman,  for  publication. 

Dr.  Stolle's  Easay  on  the  Manu£M;tnre 
of  Sugar  procured  for  its  author  the  gold 
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medal    offered    by   His    Royal    Highness 
Prince  Albert. 

Dr.  Cumin's  specimens  of  paper  from 
sugar-cane  refuse  hare  been  much  ap. 
proved. 

Dr.   Lloyd's  process  of  making    paper 
from  the  refuse  of  cow-houses  assumes  a 
high  degree  of  importance  at  the  present 
time,  when  the  probability  of  a  removal  of 
the    paper-duty    is    becoming    every    day 
greater.    It  appears  that  he  feeds  his  oows 
with  the  straw  of  the  flax-plant,  after  it  has 
been  used  in  manufacture.    The  cows  di- 
gest the  oil  and  gummy  matter  which  re- 
mains   in  it,   and  which   is    found  to  be 
extremely  fattening.      The  flax  refuse,  so 
macerated,  is   collected,   and  from  'it  the 
paper  is  made.      This  is  a  new  and  re- 
markable instance  in  which  this  invaluable 
animal  administers  to  the  wants  of  man. 
Her  milk  has  already  been  used  with  eco- 
nomy and  advantage,  as  a  substitute  for 
olive-oil,  in  fixing  &e  colours  of  manufac- 
tured  articles,  and  cheese  is  now  employed 
to  produce  the  brilliant  blue  colours  of 
b&r^geSf  which  could  not  otherwise  be  fixed. 
What  will  appear  stranger  still,  though  not 
less  true,  is,  tnat  the  essences  of  fruits  now 
sold  in  such  large  quantities,  are  also  ex- 
tracted from  the  ref\ise  of  the  cow-yard. 

The  Marquis  of  Lansdowne,  seconded  by 
Lord  Colborne,  moved  a  vote  of  thanks  to 
His  Royal  Highness,  which  was  passed  by 
acclamation ;  and  after  a  few  words  of 
reply  from  His  Royal  Highness,  expressive 
of  the  pleasure  with  which  he  had  attended, 
in  the  performance  of  what  he  deemed  his 
duty  as  President  of  the  Society,  His  Royal 
Highness  left  the  house,  and  the  proceed- 
ings terminated. 


THE  TRADES  OF  BIRMINGHAM. 

The  brass-foundry  and  brasiery  businesses 
continue  extremely,  and  the  mannfaeture 
of  tin  wares,  more  than  usually  busy.  There 
has  been  no  change  announced  in  the  price 
of  copper  daring  the  present  week,  and  all 
seems  to  be  uncertainty  whether  the  next 
move  will  be  a  rise  or  a  fall.  There  is,  we 
understand,  an  abundance  of  copper  in  the 
market,  and  there  are  parties  who  are  anxious 
to  bujr,  but  await  another  reduction,  which, 
in  their  opinion,  is  impending.  On  the  other 
hand,  the  state  of  our  relations  with  Russia, 
whence  we  obtain  a  considerable  quantity 
of  our  supplies,  would  seem  to  indicate  a 
probable  advance  rather  than  fall  of  price. 

The  heavy  machinery- works  in  the  neigh- 
bourhood are  fully  employed,  and  a  great 
amount  of  foreign  work  is  on  hand.  It  is 
pleasing  also  to  observe  that,  notwith- 
standing   the  abnndance    of  employment 
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those  establishments  where  first-rate 
mechanics  are  required,  and  in  some  in- 
stances the  scarcity  of  men  and  labour,  the 
best  understanding  appears  to  exist  between 
the  master  machinists  and  the  operatives 
of  the  neighbourhood. 

At  the  works  of  the  Digbeth  Battery 
Company   some  large  orders    for    copper 
work,  electric  telegraph  wire,  &c.,  are  being 
executed.    A  contract  has  recently  been 
entered  into  by  the  firm  for  the  manufac- 
ture of  about  thirty  tons  of  copper  metal,  or 
"  battery,"  as  it  is  termed  in  trade,  intended 
for  South  America.    In  making  this  de- 
scription  of  work  it  is  found  that  Russian 
copper  is  more  suitable,  and  consequently 
it  is  in  demand.     In  tbe  article  of  wire,  for 
telegraphic  purposes,  there  is  a  large  busi- 
ness bemg  done,  and  inrniense  lengths  are 
prepared  weekly.     Scarcely  a  day  passes 
that  several  tons  are  not  forwarded  by  rail 
to  Liverpool  and   London;  the  latter  for 
the  construction  of  the  various  communica- 
tions contemplated  throughout  the  Conti- 
nent.    By  means  of  a  new  welding  process 
alluded  to  in  a  former  letter,  the  manufac- 
turers are  now  enabled  to  produee  the  wire 
with  extraordinary  rapidity,  and  contracts 
are  speedily  executed. 

In  respect  to  every  department  of  trade 
peculiar  to  Birmingham  and  the  neighbour- 
hood, the  Government  statement  is  corro- 
borative of  the  reports  given  from  lime  to 
time  in  these  columns  for  the  last  twelve  or 
eighteen  months.  The  return,  as  a  matter 
of  course,  is  for  the  whole  kingdom ;  but  it 
is  needless  to  say  that  to  the  increase  in  the 
exports  of  the  following  articles  Birming- 
ham and  its  vicinity  largely  contributed,  and 
in  their  profits  proportionately  participated : 

Hardware  and  1SS2.              1353.          Inrease. 

cutlery £209,629 £316,219 £166,873 

Machinery 70,990 143,741......     73,151 

Iron  515,812 1,118,972.^...   597,160 

Steel 40,516 65,088......     24,567 

Copper 93.577 172,058 78,476 

Brasi 6,492 8,649......       2,157 

Tin  plates 99,959......   101,167......       1,198 

Increase. £948,588 

Nothing  can  more  olearly  exhibit  the  in- 
creasing prosperity  of  the  British  metal 
and  hardware  trades,  notwithstanding  the 
competition  of  the  German  and  Belgium 
makers,  to  which  our  Birmingham  manu- 
facturers have  been  more  particularly  sub- 
jected. It  has  been  propeny  remarked  that 
the  quantities  exported  have  not  kept  pace 
with  the  values,  and  consequently  that  price 
is  an  important  element  in  any  considera- 
tion of  these  figures.  For  instance,  the 
average  price  of  the  bolt,  bar,  and  rod  iron 
exported  in  May,  1861,  as  represented  by 
the  **  declared  value,"  was  £6  128.  6d.  per 
ton,  while  this  year  the  average  price  has 
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increased  to  «.pward8  of  £8  per  ton*  Stilly 
with  this  qualifioatien,  the  actual  extension 
of  the  trade  is  prodigious. 


THE  IRON  TRADE. 

The   Bbrmingham  Mereurpt   of  Saturday 
monling,  in  referenee  to  the  present  condi* 
tion  of  the  iron  trade,  says  ;-t-'*  A  great  deal 
of  uneasiness  is  maiiifested  hy  the   iron- 
masters as  tQ  what  will  be  done  with  Mr. 
John  Atwood's  iron^  whether  steps  will  be 
taken  by  the  inspectors  td  throw  it  at  once 
into  the  market,  or  keep  it  in  abeyance  until 
some  future  period.     Some  would  rather  it 
were  thrown  into  the  market  at  once,  in 
order  that  they  may  know  the  worst,  than 
that  it  should  be  kept  back»  operating  as  it 
does,   prejudicially  upOn   the   trade.     We 
hate  all  along  stated  that  the  present  exoes. 
sive  make  of  pigs,  which  is  between  2,000,000 
and  8,000,000  annually,  cannot  be  worked 
off,  and,  is  a  natural  Con^eqdence,  gluts  the 
market.     Thfe  iirst«rate  houses  are  stacking 
their  pigs  rather  than  sell  them  at  a  loss, 
whHe  others,  who  are  in  want  of  cash,  are 
selling  them  for  what  they  can  get.    This 
state  of  things  cannot  last  long  in  the  pre- 
sent high  state  of  the  labour  market.  Parties 
cannot  work  and  live  by  the  los4,  and  it  is  a 
well  known  fact  that  when  we  take  into  con. 
sideration   the  present  price  of  coal  and 
stone,  which   are  nearly  double  what  they 
were  nine  months  ago,  pigs  cannot  be  sold 
flow  at  £4,  whieh  were  realizing  then  £2 
12s.  6d.  and  £2  158.,  and  parties  get  a  prolit. 
It  is  a  great  piiy  that  the  pig-makers  cannot 
see  that  their  excesstre  make  does  them  a 
serieus  injury,  and  puts  into  the  pockets  of 
the  owners  of  mills  and  forges  the  profits 
they  should  have  i  for  it  is  well  known  that 
the  price  of  manufactured  iron  is  great  as 
compared  With  the  price  bf  pigs.     Sheets 
aild  plates  af 6  b^ing  sold  pj  the  first  hottsea 
at  i,ll  10s.,  and  bars  at  £w  per  ton.    It  \i 
ttile  that  sotiie  parties  are  selling  at  a  less 
rate,  but  they  are  buying  their  pigs  at  j£4 
per  ioii,  and  ar6  t^kilfoth  realizing  a  great 
profit*     Some  parties  are  talking  of  inter- 
fering  with  thfe  present  high  rate  of  wages» 
but  they  will  find  this  a  difficult  matter 
while  labour  generally  is  in  great  request. 
Iron-masters  should  hare  considered  this 
when  they  were  raising  the  price  of  iron  so 
fast — a  itep  which  has    prored  injurious 
rather  than  otherwise  to  the  community." 
There  c&n  be  no  question,  however,  not- 
withstanding the  heavy  orders  which,  from 
all  accounts,  are  expected  from  North  Ame- 
ricft,  that  the  present  high  prices  of  manu- 
factured iron  are  far  from  being  so  firm  as 
they  were  A  fortnight  or  three  weeks  ago. 
We  heard  during  the  early  part  of  the  week 


that  some  desetiptisns  df  iron  wefe  lOt. 
lower. 

.  Glatgow  Pig*  Iron  Market, — Giag&w,  June 
11. — The  threatening  aspeet  of  affairs  ba. 
tween  Turkey  and  Russia  has  thift  week 
operated  ii)juriously  on  pig  iron,  And  a.  de. 
cline  of  Us.  per  ton  has  been  submitted  to. 
To-day  the  nominal  price  of  warrants  Ih 
51s.)  buyers  offering  50s4  6d.,  while  one 
parcel  or  so  was  placed  at  50s.  9d. ;  No. 
1  g.  m.  b.)  52s.  6d. ;  Oartaherrie,  55s.  6di 


WINCHESTER'S  PATENT  SPLINT. 

(latent  dated  Noveihber  24,  18Si.) 

The  construction  of  the  splint  described 
in  this  specification  is  intended  to  remove 
a  defect  which  has  hitherto  been  found  in- 
practice  to  diminish  the  beneficial  effect  Of 
this  surgical  appliance,  In  the  best  form 
of  the  splint  at  present  in  usci  th£re  is  a 
want  of  that  flexibility  in  each  direction 
which  is  necessary^  in  Order  that  the  instru- 
ment should  adapt  itself  with  readinestf  to 
the  figure  of  any  portion  of  the  hnnlan 
body.  Mr.  Winchester  has  aimed  at  pro* 
ducing  a  splint  which  should  be  so  far  free 
from  this  objection,  as  to  assume  imme- 
diately the  figure  of  the  limb,  or  portioii  of 
the  body,  with  which  it  is  placed  iii  cbntaet, 
retaining  the  figure  so  impressed  upon  it^ 
even  in  the  most  minute  peculiarities  of 
configuration. 

The  great  disadvantage  incidental  to  the 
use  of  a  straight  splint,  to  say  nothing 
of  the  uanecessary  uneasineis  in  the  pa. 
tient,  of  which  it  is  the  cause,  is,  that  its 
figure  not  coinciding  with  that  of  the  limb, 
which  is  always  made  up  of  curved  lines,  the 
tendency  of  the  operation  is  to  strengthen 
the  limb.  This  distorting  action  interferes 
more  or  less  with  the  process  of  union,  and 
the  neoesAity  for  a  better  anraiigemeht  i§  on 
ether  accounts  desirable.  MnWinohetter's 
splint  gets  rid  of  all  this  mischief.  By 
being  first  applied  to  the  oounterpart  limb 
on  the  other  side  of  the  body,  its  exact  form 
is  at  once  impressed  upon  it,  and  in  thie 
state  its  application  to  the  part  under  treat- 
ment in  in  every  way  satisfaetory,  admirably 
seconding  the  efforts  of  nature,  and  giving 
increased  tranquillity  to  the  patient,  which 
is  always  desirable. 

By  a  combination  ofpieces  of  wood,  or  me^ 
tal,  at  once  simple,  ingenious,  and  effective, 
he  has  succeeded  in  accomplishing  thia  ob« 
ject,  which  is  certain  to  be  welcomed  by  the 
surgical  profession  as  a  great  improvement 
on  the  means  they  have  to  employ.  Ex- 
amples of  this  splint  were  exhibited  at  the 
reeent  toir^e  of  the  President  of  the  Insti* 
tuto  of  Civil  Engineera,  where  it  attracted 
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WUth  AOtioe,  &iid  was  highly  a|>proTed  hjr 
the  inedjcal^g^ntlemcn  present. 

The  elementary  pieces  of  wood,  metal,  or 
wkalevet  dther  riiatei-ial  itlay  be  selected,  are 
coaneetfed  lohgitudihally  by  tfaenns  of  joiiitg, 
vhich  can  be  fixed  ia  any  desired  poaittod. 
1 9  some  cases,  «l1so  the  patentee  uses,  joints 
which  give  a  free  lateral  motion,  to  the 
splint.  With  a  epMni  consttuctea  on  this 
principle,  the  mode  of  operation  will  be  As 
fpllQwp  :«-Suppdsing  a  thigh-bone  td  be 
fractured)  the  operator  applies  the  splint  to 
the  other  .thigh,  of  whieh  it  takes  the  exact 
shape  and  fortn,  by  the  exertion  of  »,  slight 
ptressure.  He  then  tightens  up,  and  fastens 
the  joiiita  between  each  separate  piece  eom. 


posing  the  splint  Having  jthvs  obtained 
the  exact  shape  of  the  lijnb,  he  next  applies 
the  spliht  to  the  iVactUted  limfc.  In  the 
event  of  both  thighs  being  fracttired^  or  of 
the  patient  h^vingf  only  one,  the  eperatoir 
iliust  set  the  splint  to  the  shape  of  thb  limb, 
after  having-  placed  the  bonea  in  perfect 
ap|>08ition.  The  patentee's  splint  may  serve 
for  a  ihould  from  whieh  to  cast  another 
splint,  but  he  recommends  the  tUQ  of  that 
splint  by  whieh  the  form  of  the  liitlb  is 
takep. 

The  manher  in  which  the  invention  may 
be  performed  is  shown  in  the  annexed 
eiigravings. 

Fig.  1  is  a  plan,  and  fig.  2  «  ^!de  view  of 
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«  aplint  conatruoted  aeetoditig  to  the  inven. 
tion..  A  A  are  a  series  of  pieces  of  metal, 
wood,  gutta  t&ercha}  or  other  suitable  ma« 
t#jial^  whieh  form  the.pada  of  the  splint. 
These  pieebs  are  hollowed  du  that  sidfe 
which  is  to  be  plaeed  next  to  the  injured 
limb,  so  as  better  to  adapt  it  to  the  part 
being  treated.  B  B  Sre  strijia  Of  tiietal 
secured  to  the  pads,  A  A,  by  countersunk 
serftWM,  aft,  and  connected  together  by 
means  of  the  hinge-joint,  C  C.  The  pins  of 
each  Of  the  joints  are  made  with  stjuare 
parts,  which  fit  into  iquare  holes  ih  the 
portidiia,  bb,  of  the  ends  of  the  6trl|)s,  B, 
while  the  ends  of  thfe  pins  are  cut  i^ith  a 
8crew<»thread  to  correspond  with  thb  nuts, 
re.  The  joint  can  be  tightened  uji  by  a 
key  fitting  the  shoulders  of  the  pins^  so  as 
to  render  the  splint  perfectly  rigid,  after  it 
haa  been  set  to  the  required  form.  D  and 
E  ar^  joints  which  may  be  employed  when 
requisite,  to  allow  of  motion  to  the  kiiee  or 
elbow-joints,  the  hipj  or  any  other  portion 
of  the  body  requiring  a  lateral  motion. 
They  can  be  rendered  perfectly  rigid  by  the 
pinching-screws,  d  and  e.  F  is  the  ankle- 
piece.  G  O  are  studs  or  pins  which  project 
from  the  pieces,  B,  and  are  for  the  purpose 
of  attaching  the  straps  for  fastening  tlie 
splint  to  the  broken  limb,  or  part  requiring 
support* 
^igs.  i  and  4  are  vi^s  of  the  foot-^iece, 


whicU  is  attached  to  the  splint  by  the  plate, 
H.  This  plate  haa  punched  in  it  a  series  of 
ci)rculat.reoesses»  so  that  when  the  plate  is 
passed  thtottgh  the  square  socket,  ft„  on  the 
SQkle-piecei  F,  it  can  be  permanently  fixed 
by  the  pinching-ierew,  i,  By  this  arrange- 
ment the  foot-piece  Qsn  be  readily  ad- 
justed. 1 1  are  stays  for  keeping  the  foot- 
piece  in  its  proper  position,  and  for  {ire- 
venting  the  leg  from  swaying  or  falling 
over..  K  K  are  small  .wheels  or  rollers 
which. turn  npon  an  axle  pai^aed  through 
the  tube>  L,  attaehed  U>  the  botton)  of  the 
foot-piece«  These  tollers  are  for  the  pur- 
pose of  allowing  the.  patient  to  draw  up  the 
leg  more  easily,  and  to  prevent  any  strain 
upon  the  ii^ured  part.  In  oase  of  any 
wound  .occurring  in  the  line  df  the  aplint, 
or  01)  that  par)  of  the  body  to  which  the 
splint  is  applied,  the  patentee  inserts  in  the 
length  of  the  splint  bent  pieees  of  metai, 
such  as  are  represented  in  fig.  9;  whieh 
pass  without  contact  over  the  wound.  This 
expedient  gives  the  surgeon  free  access  for 
the  purpose  of  dressing  the  wound,  and  at 
the  same  time  all  irritation  at  that  part  is 
prevented.  Fig.  6  represents  a  modifica- 
tion of  the  hij)-joint,  £,  and  analogous  to 
the  ball-and-socket  joint.  This  joint  ad- 
niits  of  all  the  necessary  motion  of  the  hip, 
without  deranging  the  other  parts  of  tne 
splint. 
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GARDINER'S    COMPOUND    RAIL- 
WAY-CARRIAGE  AXLE. 

A  COUPLED  railway-carriage  axle,  which 
has  been  invented  by  Mr.  P.  Gardiner,  of 
New  York,  and  undergone  repeated  trials 
with  the  most  satisiactory  results,  is  de-. 
scribed  in  the  SeietUifie  Atneriean,  of  the  7th 
ult.,  from  which  we  condense  tlie  following 
account  of  it : 

"Every  wheel  is  shrunk  upon  a  sleeve, 
which  has  a  loose  inside  flange  upon  It,  and 
a  small  rim  on  the  inside  of  the  flange. 
The  axle  has  a  fixed  flange  upon  it,  inside 
of  the  wheel,  and  it  extends  through  the 
sleeves.  The  sleeves  of  tlie  wheel,  there, 
fore,  run  upon  the  axle,  and  are  like  long 
boxes,  which  are  secured  by  the  screw-bolts, 
as  represented  in  the  figures.  By  the 
peculiar  arrangement  of  the  axle,  an  inde- 
pendent motion  is  given  to  the  opposite 
wheels  without  affecting  their  relative  lateral 
action.  The  excessive  strain  upon  the 
common  axle  'in  turning  narrow  curves  is 
obviated,  and  the  danger  of  breakage  re- 
moved. In  turning  curves  of  average  radius, 
and  with  ordinary  trains,  a  large  portion  of 
the  motive  power  may  be  saved.  With  the 
common  axle,  owing  to  the  greater  distance 
to  be  traversed  in  the  same  time  by  the 
wheel  on  the  outer  rail,  all  the  wheels  on  one 
rail  must  slide,  to  compensate  for  the 
natural  tendency  to  a  difference  in  velocity. 
With  this  axle,  each  wheel  moves  with  a 
velocity  due  to  the  length  of  rail  to  be 
traversed.  In  the  application  of  the  brakes, 
the  torsion  of  the  axle  is  also  obviated,  each 
wheel  turning  with  the  velocity  due  to  the 
pressure  of  the  brake  on  itself,  and  not 
affecting,  or  being  affected  by,  the  other. 

This  axle  for  railway-carriages  should 
certainly  attract  the  attention  of  our  rail- 
way companies ;  it  has  been  tested  on  some 
of  our  railways,  and,  as  we  have  been  in- 
formed, it  has  Bueeeeded  admirably.  A 
number  of  our  nilfoads  are  now  adopting 
them,  after  repeated  and  fair  trials  to  test 
their  efficacy  and  superiority  over  the 
common  axle.  Every  improvement  which 
has  tot  its  objeet  the  prevention  of  railroad 
aeeidents,  by  obviating  the  breaking  of 
axles,  merits  our  approbation;  and  every 
improvement  which  prevents  accidents,  we 
are  confident  lessens  the  expenses  of  rail- 
road companies,  and  increases  the  travel 
upon  them. 


LOSEBY'S  CHRONOMETERS. 

Mr.  Losebt  has  replied  in  the  following 
terms  to  Mr.  Denison's  observations  on  the 
working  of  his  chronometers,  and  as  was 


understood  at  the  period  of  tlie  discuttkm 
of  his  papers,  a  notice  of  which  appeared  in 
the  Met^amct*  Magaxine,  he  forwarded  his 
reply  to  the  Journal  rf  the  Society  rf  Aria* 
Having  formed  a  high  opinion  of  Mr. 
Loseby's  mercurial  oompensaticm,  we  fed 
great  pleasure  in  giving  publicity  to  his 
remarks. 

Mr.  Denison  observes,  that  if  we  take  the 
average  weekly  rate  of  each  chronometer 
for  the  first  eight  weeks,  as  shown  in  the 
page  exhibiting  the  order  of  temperature, 
we  shall  have  a  veiy  good  indication  of  its 
going  in  the  extreme  cold;  and  in  like 
manner  the  average  rate  for  the  eight  mid- 
dle weeks  will  show  the  effect  of  the  com- 
pensation for  mean  temperature ;  whilst  the 
average  of  the  last  eight  weeks  will  shcMr 
the  e£fect  of  the  compensation  for  extreme 
heat; — eliminated^  as  far  as  possible  by 
taking  the  average  of  a  tolerably  long  pe- 
riod of  temperature  of  one  kind. 

Now  if  this  rule  simply  increased  the 
length  of  trial  in  each  temperature,  it  would 
be  a  very  good  one  for  arriving  at  the  e&ct 
of  the  secondary  compensation.  On  ex- 
amination, however,  it  will  be  found  to  do  a 
great  deal  more. 

Let  us  try  it  by  example  on  the  ehrono- 
meter  rates  of  last  year ;  for  wfaleh  purpose 
I  extract  the  following  temperatures  in  each 
of  the  twenty- five  weeks,  during  the  trial  of 
chronometers  at  the  Royal  Observatory  in 
1862,  from  the  Government  list,  at  pages 
4  and  5,  and  arrange  them  in  the  divisions 
proposed  by  Mr.  Denison. 


TMBperstiues 

in  the 
flnt  8  weeks. 

210 

49 
80 
46 
28 
49 
80 
48 
32 
52 
34 
62 
35 
h^ 
47 
60 


16)669(42 
64 

29 
32 


Temperstnres 

in  the 
second  8  weeks. 

46^ 

56 

42 

52 

47 

56 

45 

60 

49 

61 

52 

61 

h^ 

63 

16)865(54 
80 

65 
64 


Tempetatorei 

in  the 

third  divisin 

of  9  weeks. 

54' 

64 

57 

^ 

60 

69 

61 

68 

80 
106 

80 
115 

82 
109 

76 
106 

84 
106 

18)1443(80 
1440 
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On  looking  OYer  this  example,  we  find 
the  following: 

1.  That  the  oolnmn  whioh  should  repre- 
sent the  extreme  eold  Taries  in  temperature 
from  2V  to  60** ;  that  the  second  column 
varies  from  42°  to  eZ"" ;  whilst  the  third 
column  varies  from  54'  to  115**.  None  of 
the  three  periods,  therefore,  consist  exclu- 
sively either  of  extreme  eold,  middle  tem- 
perature, or  of  extreme  heat ;  but  each 
period  contains  a  variety  of  temperatures 
intermingled  together.  Now  the  chrono- 
meter might  gain  in  one  temperature  and 
lose  in  another  ;  but  if  the  two  were  mixed 
together,  it  would  make  it  appear  that  it 
had  neither  gained  nor  lost,  and  it  would 
consequently  not  be  possible  to  ascertain 
the  error  from  the  individual  temperatures 
unless  they  were  kept  distinct  from  each 
other. 

2.  That  if  each  column  of  temperatures 
be  added  together,  and  divided  for  the 
mean,  we  find  the  extremes  are  not  21*  and 
115^  as  set  down  in  Mr.  Denison's  Table, 
printed  in  No.  27  of  the  Journal,  but  42** 
and  80**;  in  fact,  little  more  than  middle 
temperatures  compared  with  the  others. 

8.  That  we  have  only  three  temperatures 
to  judge  of,  when  in  reality  the  secondary 
compensation  is  not  merely  required  for 
three  points  on  the  thermometer,  but  for 
every  temperature  throughout  the  range ; 
and  to  show  the  fallacy  of  the  rule  in  this 
particular,  I  need  only  observe  that  had  it 
been  carried  a  step  further,  and  the  three 
temperatures  reduced  to  one,  it  would  have 
proved  that  no  compensation  was  necessary 
for  ehange  of  temperature  at  all. 

4.  That  even  the  three  divisions  into 
which  the  rule  reduces  the  temperatures, 
are  not  extreme  cold,  middle  temperature, 
and  extreme  heat,  but  42**,  54^  and  80**,— 
temperatures  at  which  the  effect  of  the 
secondary  compensation  would  scarcely  be 
appreciable  ;  for  I  need  not  remind  practi- 
cal men  that  when  the  ordinary  balance, 
unassisted  by  supplemental  compensation, 
IS  adjusted  at  42**  and  80**,  the  error  at  54«, 
from  its  being  only  12**  above  the  lower 
temperature,  will  be  very  small. 

However  favourable,  therefore,  this  me- 


thod of  analysing  the  rates  may  be  to  the 
kind  of  supplemental  compensation  which 
can  only  be  adjusted  for  certain  tempera- 
tures at  the  expense  of  producing  sudden 
irregularity  in  others,  it  is  unfitted  for 
arriving  at  the  chronometer's  performance 
in  every  gradation  of  temperature  ;  and 
therefore  useless  for  determining  the  rela- 
tive merits  of  the  different  modes  of  secon- 
dary compensation. 

Yet  it  is  upon  this  foundation  that  Mr. 
Denison  has  ventured  to  pronounce  the 
Observatory  rule  all  wrong  for  this  purpose, 
and  that  my  chronometers,  instead  of  being 
first  four  years  out  of  five,  have  been  beaten 
every  year.  Now,  had  the  Observatory  rule 
not  been  correct,  it  is  the  rule  by  which  the 
competitors  knew  the  merits  of  their  chro. 
nometers  would  be  determined ;  and  there- 
fore it  would  be  unfair  fi)r  any  one  to  come 
forward  after  the  trials  were  over,  aild  say, 
**  It  is  true  your  chronometers  have  beaten 
the  others  according  to  the  original  condi- 
tions,  but  here  is  a  rule  that  will  reverse 
the  order  of  things  ;  and  to  adopt  this 
course  on  such  a  rule  as  that  employed  by 
Mr.  Denison,  will  probably  appear  strange 
to  the  members  of  the  Society  of  Arts." 

Having  noticed  Mr.  Denison'e  rule,  I 
will  now  describe  the  method  by  which  the 
merits  of  the  chronometers  have  been  deter- 
mined at  the  Observatory  for  many  years 
pasL  This  method  consists  in  ascertaining 
from  the  weekly  sums  of  daily  rates  in  the 
order  of  time — not  in  the  order  of  tempera- 
ture, as  Mr.  Denison  has  it — first,  the  dif- 
ference between  the  greatest  and  least 
weekly  rate  during  the  whole  trial;  and, 
secondly,  the  greatest  difference  between 
one  week's  rate  and  the  next  These  errors 
are  given  in  two  columns  on  the  last  page 
of  the  rates ;  and  the  chronometers  are  ar- 
ranged  in  the  order  of  merit  by  multiplying 
the  number  of  seconds  in  the  column 
headed,  "  Greatest  difference  between  one 
week  and  the  next"  by  2,  and  adding  the 

product  to  the  seconds  contained  in  the 
other  column,  which  gives  the  trial  number. 
It  was  by  this  rule  that  the  Table  given  in 
the  abstract  of  my  paper  (vide  No.  27  of  the 
Journal)  and  the  one  now  added  were 
arranged. 


iH  UMasfn  tmsimoukTmBkHi 

Brrors  ^  Beni't  Chrmtdmeie^s  ik  OiB  Ohienatory  Trnb  from  1848  io  ISfiS; 


Year. 

.  No.  of 

Chronome- 
ter. 

Position  in 
ordes 
of  merit. 

Difference. 

between  tlie 

greatest  ihd 

least. 

Greatest  diflfotenee 

between  one 
week  ana  the  next 

trial 
No. 

1848 

\m 

1850 

1861 

1852 

r5?03^ 

12100 

5100 

2173 

2240 

8th. 
22nd 
13th 
3rd 
9th 
3rd 

s. 

2l:f 

29-7 
i3-2 
13*2 
26-7 
15-9 

B. 

80 

9«2 
lT-9 
12-0 

336 
45-7 
73-4 
81 -f 
62S 
39-9 

• 

b)140-l              1         8)7S-i 

^)286-8 

Average  of  the  whole 

23-3                          12-a             i         47'S 

Errors  qf  Loseby's  Chronometers  in  the  same  Trials. 


ear. 


1848 

1849 
18^0 
1851 
1852 


No.  of 
Chronome- 
ter. 


Position  in 

order  of 

merit. 


{ 


115 
118 
124 
123 
127 
125 


l8t 

drd 
3rd 
Ut 
1st 
1st 


Difference 

between  the 

gteatest  and 

least. 


8. 

8-7 
133 
J7-3 
12-7 
16-5 
11-7 


Gre^ttst  difference 

between  one 
week  and  the  next 


Average  of  the  whole . 


6)80-2 


13-3 


8. 

4-p 

6-6 

9-2 

4-7 

4-4 

9-4 


Trial 
No. 


6)3^-9 


6-5 


17-9 
26-5 
85T 
221 
25-3 
30-5 


6)1^8-0 


26-3 


From  this  Table  it  will  be  seeti  that  iH 
^e  average  of  five  years,  the  errors  of  Mr. 
Dt^nt's  chronometers  is  nearly  dpuble  the 
error  of  niine ;  that  in  the  most  favourable 
iiistahce  it  is  orie-third  more ;  whilst  in  one 
th'al,  that  of  1851,  the  ettot  is  nearly  thi-ee 
tinges  greater. 

Now^  had  pne  construction  of  vej$sel 
beaten  another  five  years  in  succession  in 
Ihe  avetage  proportion  of  one-naif  the  en- 
tire dintlnde  sailed  oVer,  thei-e  wbtild  hbt 
hjive  reitiained  much  doubt  of  the  great 
superiority  of  one  construction  over  the 
otjrler. 

Mr.  i)enison  aMnns  thai  this  excellence 
hu  Mtnply  been  owln^  to  the  bare  I  hitve 
personally  bestowed  on  the  cbtoiiometers, 
and  not  to  an  improvenicnt  in  the  com- 

Sensation.  Now,  it  is  true  that  I  nave 
(tended  personally  to  the  adjustment  of 
ihy  chronometers  all  along ;  but  this  Is  no 
niore  thari  what  every  corapefenl  person  pro- 
bably attends  to  in  the  chronometers  sent 
for  trial  to  tHb  Observatory.  1*0  suppose, 
therefore,  that  one  maker  should  b^  able  to 


prodiice  chrohdmetcrs  whleh  should  singly 
beat  front  twenty  te  fifty  others  four  yews 
out  of  ^ve,  simply  by  the  care  he  btttowefU 
would  be  to  impute  a  degree  of  carelessnesa 
to  the  other  makers,  which  Mr.  Denison,  it 
he  were  a  practical  maii,  and  had  to  con- 
tend with  them,  would  find  there  was  very 
little  ground  fp^ ;  y^t  he  gqes  on  to support 
this  position  by  bringing  forward  the  per- 
formance  of  a  chronometer  of  the  ordinary 
eonstriictlbri  adjusted  by  Mr.  Dent,  ahd 
tried  in  ^829. 

Now,  I  have. a  bett^  knowledge  of  what 
chronpmeter.H  do  at  the  present  day  than  of 
what  they  did  three-and- twenty  years  ago, 
aitd  will  therefore  compare  thfe  rate  given 
of  this  chronometer  with  the  rate  of  Mr. 
Dent's  patent  construction  in  the  trials  at 
the  Observatory  during  the  last  five  years. 
Referring  then  to  the  Table  already  given, 
we  find  the  average  error  of  his  patent 
ehronometer  to  be  12*2  seconds  betvetn 
one  week  and  the.  next:  and  supposipg  the 
statement  concerning  the  other  chrono- 
meter dnly  Varying  O'ti  ^^cohds  in  Vk^re 
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months  to  be  correct,  it  would  appear  that 
the  patent  construction,  aided  by  twenty 
years'  additional  experience,  varies  twenty.- 
two  times  more  in  a  week  than  the  ordinary 
construction  did  in  a  year. 

If  the  instance  adduced  by, Mr.  Denison 
does  not  therefore  prove  what  he  intended 
It  should,  it  at  least  shofvs  something  else. 
Hitherto  I  have  spoken  only  of  the  or- 
dinary chronometer  trials;  but  there  have 
been  other  trialf  of  my  improvement,  con- 
ducted by  the  Astronomer  Royal,  at  the 
request  of  the  Board, of  Admiralty,,  of  a 
more  important  character  a^  regards  the  se- 
condary oofiipeasation.    These  were  special 
trials  instituted  in  13^0  and  1846,  particu- 
oularly  to  test  the  principle ;  and  in  order 
that  the  trials  should  be  more  sev;ere  thau 
any  to  which  chronometers  had  before  been 
exposed  at  the  Observatory,  I  voluntarily 
proposed  tlut  the  chronometers  should  be 
Imuieraed  in  freezing  mixtures,  in  order  to 
test  the  principle  in  much  lower  tempera- 
turea  than  occur  naturally  in  this  climate. 
Before  this  proposition  could  be  carried 
out,  one  or  two  difficulties  bad  to  be  over- 
come :  in  the  first  place,  the  Observatqry 
waa  not  furnished  with  the  necessary  ap« 
paratus ;  and  in  the  second,  the  Astronomer 
Royal  was  unwilling  to  incur  the  risk  of 
damage  that  might  occur   to  the  chrono- 
meters from  the  employment  of  freezing 
mixturet.    Not  wisliiu^,  however,  to  give 
up  the  most  severe  part  of  the  tria]«  I  for- 
warded BuitabJe  apparatus  to  the  Observfi- 
tory,  and  undertook  the  risk  of  injury  tp 
my  chronometers  from  its  u«e  i  and  also  to 
repair  such  damage  as  might  occur  to  any 
other  chronometers  that,  should   be  sub- 
mitted to  the  same  test  for  the  purpose  of 
comparison.     I  also  sent  an  apparatus  for 
exposing  the  chronometers  to  artificial  heat, 
in  which  high  temperajture^  could  be  more 
steadily  maintained  than  in  the  iron  tray 
then  employed  at  the  Observatory. 

The  results  of  these  trials  were  given  by 
the  Astronomer  Koyal,  in  two  Reports  to 
the  Board  of  Admiralty ;  and  as  they  m9>y 
be  found  in  a  Parliamentary  return,  ob- 
tained by  Sir  George  Pechell,  in  1849,  I 
need  only  insert  the  following  extract  from 
the  first  Report,  with  the  mean  of  the  tem- 
peratures to  which  the  chronometers  were 
exposed,  from  the  second  Report : 

*'  Mr.  Loseby  attaches  to  the  balances  of 
his  chronometers  curved  tubes  containing 
meroury. 

"  It  is  evident  that  the  mercury,  in  ex- 
panding  with  an  increasing  temperature, 
arrives  in  parts  of  the  tubes  inclined  in  dif- 
ferent degrees  to  the  radii  of  the  balance, 
and  therefore  its  successive  expansions  pro- 
duoe  successive  efiecta  of  different  magni* 
tude  on  the  momentum  of  the  inertia  of  the   I 


balance.  And  by  giving  different  fprmf  t^ 
the  tubes  containing  the  mercury,  the  law 
of  the  successive  alterations  of  the  momeu- 
ium  of  inertia  may  be  made  to  adapt  itself 
to  the  law  of  alteration  of  the  elasticity  of 
the  spring,  whatever  that  law  may  be. 

*'  I  consider  this  contrivance  (taking  ad- 
vantage very  happily  of  the  two  distinguish* 
mg  properties  of  mercury,  ita  fluidity,  and 
its  great  thermal  expansion)  as  the  most 
ingenious  that  I  have  seen,  and  the  most 
perfectly  adaptable  to  the  wants  of  chrono- 
meters. I  am  not  aware  that  it  is  liable  to 
any  special  inconvenience.*' 
.  Mean  of  the  temperatures  employe^  in 
the  special  trials  of  Loseby's  secondary 
compensation  at  the  Royal  Observatory : 


Fah. 
IS** 
14 
18 


Id' 

38 

49 


52* 

64 

59 


68* 
71 

78 


79^ 

86 

97 


97* 
106 
112 


i  have  before  observed,  that  these  trials, 
from  their  being  instituted  with  the  direct 
object  of  testing  the  principle,  were  of  the 
greatest  importance  as  regarded  the  second- 
ary compensation ;  yet  Mr.  Denison^omitted 
to  notice  them  altogether ;  an  pmia'sion  not 
the  less  unjust  from  the  fact  of  their  being 
the  only  trials  of  a  similar  character  which 
have  taken  place  at  the  Observatpry,  much 
less  that  any  other  kind  of  secondary  com- 
pensatlon  nas  succeeded  in  thcin. 

I  may  observe  in  conclusion,  that  Mr. 
Denison  told  us  the  other  evening,  my 
method  of  secondary  compensation  was  not 
the  best,  and  referred  us  to  his  Exhibition 
Report ;  but  on  looking  there,  I  find  he 
states  that  it  is  the  best.  If,  therefore,  he 
were  tecognised  as  any  authority  on  horo- 
logy, I  might  ask  which  opinion  it  was  tliat 
he  wished  the  public  to  believe  ? 


SPECIFICATIONS  OF  ENGLISH 
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John  Weems,  of  Johnstone,  Renfrew, 
North  Britain.  For  improvrmenU  in  the  ma- 
nu/acture  qf  metallic  pipe*  and  sheets.  Patent 
dated  November  21,  18d2. 

This  invention  has  relation  to  hydraulic 
machinery  for  manufacturing  metallic  pipea 
and  sheets  by  forcing  metal,  such  as  lead, 
copper,  &c.,  through  dies  or  orifices.  The 
construction  of  such  machinery  being  ge- 
nerally well  understood,  it  will  only  be 
necessary  to  point  out  the  distinctive  features 
of  Mr.  Weems'  improvements.  These  con- 
sist in  making  the  core-bar  a  fixture  to  the 
interior  of  the  metal-receiver,  so  as  to  travel 
along  with  it,  and  thus  reduce  the  frictional 
contact ;  in  making  the  hydraulic  ram  and 
core-bar  in  a  single  piece;  in  the  use  of 
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steel  or  case-hardened  metal,  to  resist  com- 
pression when  hard  metals,  such  as  copper, 
are  being  operated  on ;  and  in  applying 
currents  of  water  to  keep  the  working  sur- 
faces and  the  compressed  tubes  or  sheets 
in  a  cool  state.  In  manufacturing  sheets 
of  metal  by  the  hydraulic  press,  Mr.Weems 
first  produces  a  tube,  then  opens  it  up  and  ex- 
tends or  flattens  it  by  rolling,  or  he  produces 
it  direct  in  its  finished  form  by  compressing 
the  metal  through  a  suitable  orifice. 

AuGUSTE  Edouard  Loradoux  Bell- 
ford,  of  Castle-street,  Holborn.  For  m- 
fTwtemenU  m  the  amatruetion  of  springs  fir 
railway  and  ether  carriages.  (A  communi- 
cation.) Patent  dated  November  26, 1852. 

The  improvements  claimed  under  this 
patent  relate  to  the  construction  of  springs 
of  India-rubber  for  suspending  railway  car- 
riages, for  supporting  carriage  and  other 
seats,  and  for  traction  springs. 

The  springs  are  in  every  case  composed 
of  rings,  or  washers  of  India-rubber,  with 
alternate  ones  of  metal,  arranged  in  a  cy- 
linder or  case,  and  having  a  rod  passing 
through  the  centre,  carrying  a  plate  at  the 
inner  end,  by  which,  on  tension  being  ap- 
plied  to  the  rod,  the  India-rubber  rin^s  ar- 
compressed  between  the  end  of  the  cylinder 
and  the  plate  on  the  rod.  The  amount  of 
novelty  m  the  arrangements  is  very  que8» 
tionable,  except  as  regards  the  seat-springs ; 
in  which  case  the  seat  is  supported  on  end- 
less bands  passing  round  small  friction  roU 
lers,  at  opposite  sides  of  the  seat  framing. 
The  springs  are  inserted  in  the  band,  and 
their  elasticity  is  brought  into  play,  when 
the  seats,  which  rest  on  the  band,  are  de- 
pressed. 

MosEs  Poole,  of  London,  gentleman. 
For  improvements  in  the  elastic  ribs,  sticks, 
strips,  and  fillets  used  in  the  manarfacture  rf 
umbreUaa,  parasols,  and  various  ether  articles  in 
substitution  of  whalebone  and  steel,  heretofore 
employed.  (A  communication.)  Patent 
dated  November  27,  1852. 

The  improvements  consist  in  manufac- 
turing the  ribs,  sticks,  and  other  parts  of 
umbrellas  and  parasols,  and  the  springs  of 
corsets,  &c.,  frum  the  hard  elastic  material 
produced  by  combining  India-rubber  with 
sulphur,  and  submitting  the  compound  to 
heat. 

A  patent  has  already  been  granted  to 
Mr.  Newton  for  the  manufacture  of  the  ma- 
terial on  behalf  of  Mr.  Goodyear,  who  is 
also  the  communicator  of  the  present  inven- 
tion. 

Claim.— -The  manufacture  of  umbrellas 
and  parasols  and  various  other  articles  (in 
substitution  of  whalebone  and  steel),  from 
the  elastic  material  produced  by  combining 
India-rubber  with  sulphur,  and  subjecting 
the  same  to  heat. 


Lewis  Pocock,  of  Olouoester-road,  Re- 
gent'8-park,  gentleman.  For  improvemmit 
in  rendering  <fa  and  other  wUer  pure.  (A 
communication.)  Patent  dated  November 
27,  1852. 

This  invention  consists  in  a  mode  of 
purifying  or  freshening  eea-water  by  the 
combined  agency  of  chemical  and  mecha- 
nical operations.  The  apparatus  employed 
consists  of  a  still  or  evaporator  of  any  ap- 
proved form,  which  communicates,  tbitm^h 
an  intermediate  vessel,  termed  a  cncvrbite 
vessel,  with  a  worm-condenser  or  refrif^- 
rator,  the  connection  of  the  three  being 
efieeted  by  suitable  pipes.  The  mode  of 
operating  is  as  follows:  —  Sea-water  is 
pumped  into  the  refrigerator  until  it  is 
nearly  filled,  and  in  order  to  effect  the  pre- 
cipitation of  the  lime,  magnesia,  frc  con- 
tamfd  in  the  water,  in  an  insoluble  state, 
hydrate  of  soda  or  potash  is  added  in  the 
proportion  of  2  oz.  to  every  22  gallons  of 
water.  After  standing  about  25  minutes  to 
allow  precipitation  to  take  place,  the  water 
is  pumped  into  the  still  or  evaporator,  and 
a  small  portion  into  the  intermediate  veaaoL 
The  fire  is  then  lighted  in  the  still,  and 
distillation  commences.  The  vapour  passes 
from  the  still  into  the  intermediate  vessel, 
where  it  parts  with  any  impurities  carried 
over  with  it,  and  from  thence  to  the 
worm  in  the  refrigerator,  where  it  is  eon- 
densed.  The  distilled  water  will  be  fooad 
to  possess  the  usual  flat  vapid  taste 
'  but  no  empyreumatic  flavour,  owing  to  the 
precipitation  of  the  greater  part  of  the  or- 
ganic bodies  contained  in  it  previous  to  iu 
distillation.  To  deprive  it  of  its  vapidity 
and  render  it  palatable,  hypochlorite  of 
lime,  or  chlorine  water,  is  added  in  the  pro- 
portion of  4  to  20  p;rains  to  every  22  gal- 
lons, and  it  is  agitated  and  exposed  to 
atmospheric  air,  idfter  which  it  is  filtered 
through  animal  or  vegetable  charcoal,  and 
thus  brought  to  a  condition  fit  for  domestic 
and  other  purposes. 

The  claim  is  for  the  combined  apparatus 
and  process  described,  whereby  the  water  is 
chemically  treated  previous  to  distillation, 
then  distilled,  caused  to  traverse  an  inter- 
mediate vessel,  condensed,  and  finally 
treated  as  described. 

William  Gorman,  of  Glasgow,  Lanark, 
engineer.  For  improvements  in  ohtasnimg 
motive  power;  wkidk  iwtprooemenis,  or  parts 
thereof,  are  applicable  for  measuring  mmd 
transmitting  airiform  bodies  and  Jkude. 
Patent  dated  December  8,  1852. 

The  patentee  describes  and  claims, 

1.  The  employment  of  the  waste  heat  of 
the  products  of  combustion  from  frimaces 
for  the  purpose  of  heating  the  air  supplied 
to  such  ftirnaces  for  supporting  oombastion. 

2.  The  interposition  of  any  medium 
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pable  of  alMorbing  and  retaining  heat  be- 
tween  the  flame  of  a  Airnace  and  the  sides 
of  the  steam-generator  heated  thereby. 

8.  A  mode  of  generating  steam  by  bring- 
ing saroharged  or  highly-heated  steam  m 
contact  with  sorfaces  confining  or  enclos- 
ing minute  quantities  of  water. 

4.  Several  constructions  of  rotary  engines, 
in  which  the  steam  is  admitted  at  the  peri- 
phery, and  acts  against  vanes  or  blades  in  a 
suitable  casing,  escaping  at  the  centre  of 
the  wheel. 

6.  The  construction  of  rotary  machines 
for  various  purposes,  having  several  vents 
arranged  round  the  periphery  of  the  casing, 
for  the  escape  of  the  fluids,  &c.,  directly  on 
leaving  the  blades,  thus  securing  the  ad- 
vantages of  oentrifagal  action  and  tangen- 
tial escape. 

6.  A  peculiar  arrangement  of  Iclouble 
valves  for  rotary  machines. 

English  SfiecifieaHon  Dim,  bui  not  Enrolled. 

PiBRRB  Jules  Lamaille,  of  Paris, 
Prance,  manufacturer.  For  eertam  imprmte- 
w»tnt$  in  ike  prtterwUwn  of  Japanned  leather. 
Patent  dated  December  1,  1862. 


PROVISIONAL  PROTECTIONS. 

Dated  May  17, 1853. 

1S18.  Samnel  Eoelea  and  James  Ecolei,  of  Ken- 
■IngtOD,  Philadelphia,  Penniylvanta.  Certain  im- 
provementi  In  power  looms  for  weaving  figured 
fabiici. 

Dated  May  Z5, 1853. 

1275.  ViUiam  Dabb,  of  Gray*t-inn-n»ad,  Mid- 
dlesex,  gentieman.  Improvements  in  the  manu- 
flMtura  of  hair  trimmings. 

1977.  William  Church,  of  Birmingham,  War- 
wick, gentleman.  A  new  or  improved  sight  for 
eannons  or  other  ordnanoe. 

1S79.  Frederick  Russell,  of  Clarence-gardens, 
Begenf  B-park,  Middlesex,  mechanic.  Improve- 
ments in  raising  and  lowering  windows,  shutters, 
blinds,  and  similar  appendages. 

1283.  Samuel  Sanderson  Hall,  of  the  Circus, 
Minories,  London,  ship-broker.  Improrements 
in  the  means  of  preventing  railwav  carriages  run- 
ning off  the  rails.    A  communication. 

1285.  William  Edward  Newton,  of  Chaneery- 
lane,  Middlesex,  clril  engineer.  Improvements 
in  the  generation  of  steam.    A  communication. 

DaUd  May  26,  1863. 

1288.  Alexander  Porecky,  of  BIshopsgate-street 
Within,  London,  gentleman.  Improvements  in 
the  maanlhcture  of  umbrellas  and  parasols. 

1289.  Thomas  Singleton,  of  Over  Darwen,  Lan- 
caster, hat  and  cap  dealer.  Improvements  in 
looms. 

1291.  George  Simpson,  of  Manchester,  Lancaster, 
machine-maker.  Improvements  in  weighing^ma- 
ohines. 

1292.  WllUam  Raester,  M.A.,  mathematical 
master  at  the  Royal  Military  Academy,  Woolwich, 
Kent.  Central-action  buffers  and  spring  guides 
for  traversing-rods. 

1298.  Charles  Cowper,  of  Sonthampton-bnild- 
ings,  Chaneery-lane,  Middlesex.  Improvements 
In  the  manuDMture  of  Iron.    A  communication. 


1294.  WllUam  Warcnp,  of  Lyndhurst  Villa,  Co- 
ronation-road, Bristol,  Somerset,  contractor.  Im- 
provements in  the  construction  of  springs  for 
carriages,  and  similar  purposes. 

1295.  Alphonse  Rene  le  Mire  de  Normandy,  of 
Jndd-street,  Middlesex.  Improvements  In  regu- 
lating the  pressure  of  steam. 

1296.  Jonathan  Saunders,  of  St.  John's  Wood. 
Middlesex.  Improvements  in  the  manniaoture 
of  railwav  and  other  wheel-tyres. 

1297.  Theophilus  Westhorp,  of  West  Indla>road, 
Poplar.  Improvements  in  the  manufiusture  of 
oakum. 

1298.  William  James  Harvey,  of  South-street, 
Exeter,  gun -maker.    Improvements  in  fire-arms. 

1299.  John  Box,  of  Rue  Pepinlftre,  Brussels, 
Belgium,  furnishing  engineer.  Improvements  in 
supplying  water  to  steam-engine  bouers.  Partly  a 
communication. 

1800.  William  Weatherley  and  William  Jordan, 
or  Chartham,  Kent,  engineers.  Improvements  In 
the  stuffing-boxes  of  pistonncods. 

1302.  Julius  Augustus  Roth,  of  Philadelphia, 
Pennsylvania,  chemist.  Improvements  in  the 
mode  of,  and  machinery  for,  treating  the  fibres  of 
fiax,  hemp,  China  grass,  and  other  analogous  sob- 
stances  preparatory  to  spinning.  Partly  a  commu- 
nication. 

Dated  May  27,  1863. 

1S03.  William  Henbaro,  of  East  Feckham,  Kent, 
farmer.    Certain  improvements  in  ploughs. 

1304.  Samuel  Smith  Shipley,  of  Fowkes-bnlld- 
ings.  Tower-street,  London,  Middlesex,  Esq.  Im- 
provements in  eases  or  receptacles  for  o(«itaining 
a  composition  shaving-soap  or  other  articles. 

1305.  Claude  Amoux,  of  Rue  du  Mont  Pamatse, 
Psris,  France,  administrator  of  the  Messageries 
OtoArales.  Certain  improvements  in  the  construc- 
tion of  locomotives. 

1307.  John  Lee  Stevens,  of  King  William-street, 
London,  civil  engineer.  Improvements  In  fur- 
naces. 

1808.  Alexander  KelUer,  of  Dundee,  Scotland, 
confectioner.  An  improved  machine  for  the  ma- 
nufecture  of  confections,  including  all  kinds  of 
oomflts  known  by  the  trade  as  pan  goods. 

1810.  William  Henry  Bentley,  of  Bedford,  white- 
smith and  engineer.  Improvements  in  locks  and 
keys,  parts  of  which  are  applicable  to  window- 
sashes  and  doors. 

Dated  May  2St  1853. 

1311.  lUingworthButterfleld,  of  Bradford,  York, 
manager.  Improvements  in  and  applicable  to 
looms  for  weaving. 

1315.  Richard  Archibald  Brooman,  of  the  firm 
of  Robertson,  Brooman,  and  Co.,  of  Fleet-street, 
London,  patent  agents.  Improvements  in  abdo-' 
minal  supporters.    A  communication. 

1316.  Caleb  Hill,  of  Cheddar,  Somerset,  sUy- 
manufacturer.  Improvements  in  the  construction 
of  stays. 

1317.  Frangois  Francillon,  of  Puteaux,  France. 
Improvements  in  dyeing  and  printing  silk,  wool, 
ana  other  animal  fibres. 

1318.  Daniel  Bateman,  of  Lowl^oor,  near  Brad- 
ford, York,  card-maker.  Improvements  in  card- 
ing wool  and  other  fibrous  substances,  and  in  the 
manufacture  of  cards  for  that  purpose. 

1819.  Christopher  Bluks,  of  Albert  Villa,  North 
Woolwich,  Kent.  Improvements  in  manufaetur- 
ing  chlorine,  and  in  obtaining  certain  salts  and 
other  usefVil  products  firom  the  residual  matters  of 
lush  manuflwture. 

1820.  William  Walker  Marston,  of  New  York, 
United  States  of  America,  gun-manufiutnrer.  Im- 
provements in  breech-loading  fire-arms,  and  In 
cartridges  for  use  vrith  such  arms. 

1328.  Alfred  Whaley  Sanderson,  of  Cable-street, 
Lancaster,  tea,  coffee,  and  spies  merehaat.  Im- 
provementa  in  preparing  effervescing  powders. 
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DaUd  May  80,  1853. 

IS27.  John  Macdonald,  of  Henry-street,  Upper 
KenninKton-lane,  Vauxhall,  Surrey,  machinist. 
Improvements  in  and  applicable  to  lamps,  also 
applicable  to  apparatus  for  lighthouse  signal  pur- 
poses, part  of  the  invention  applicable  for  other 
useful  purposes. 

1328.  Fra.cis  William  Wymer,  of  Newcastle-on- 
Tyne,  Northumberland,  engineer.  Improvements 
in  raising  and  lowering  shins'  boats,  and  in  the 
apparatus  connected  therewith. 

1329.  Julian  Bernard,  of  Guildford-street,  Rus- 
sell-square, Middlesex,  gentlemaa.  improTements 
in  obtaining  diffireotial  mechanical  movements. 

1331.  Johp  Cbampney  Bothams,  of  Vine  Cottage, 
Londonderry-road,  Camberwell  Green,  8unr«y. 
Improvements  in  condensing  steam  engines. 

1333.  John  George  Appold,  of  WUson-street, 
Finsbury  -  square,  Middlesex,  for-sUn  dyer.  A 
new  construction  of  screw  propeller. 

Dated  May  3\,  1853. 

1334.  William  Brookes,  of  Chancery*lane,  Mid- 
dlesex. Improvements  in  stoves  and  grates  or 
fire-places.    A  communication. 

1336.  William  Frederick  Shoebridge,  of  Thames 
Cottage,  Eaut  Greenwich,  Kent.  Improvements 
in  the  manufacture  of  drain-pipes. 

1336.  George  Goodlet,  of  Leith,  Midlothian. 
Scotland,  postmaster.  Improvements  in  engines 
to  be  worked  by  steam,  air,  or  air  and  water  com- 
bined. 

1^38.  William  Edward  Newton,  of  Chancery- 
lane,  Middlesex,  civil  engineer.  An  improved 
construction  of  band  stamp.    A  commtinicstion. 

Dated  June  1,  1853. 

1339.  Joseph  Morris,  of  Astwood  Bank,  near 
Redditch,  Wurnester,  manufacturer.  '  An  improve- 
ment or  improvements  in  the  manufacture  of 
envelopes  for  needles. 

-  1341.  Alfred  Hardwick,  of  Chatham-street,  Li- 
verpool, Lancaster.  Improvements  In  propelling 
vessels. 

1342.  Thomas  Aitken,  of  Bury,  Lancaster,  cot- 
ton kpinner.  Improvements  in  furnaces  (br  steam 
boilers  and  other  purposes. 

1345.  Maxwell  Scott,  of  Birkenhead,  Chester, 
engineer.    Improvements  in  propelling. 

1346.  James  Stocks,  Junior,  of  Ovenden,  Hali- 
fax, York,  manufacturer.  Improvements  in  looms 
for  weaving. 


NOTICES  OF  INTENTION  TO 

PROCEED. 

{Prom  the  "London  Gazette,'*  June  Wth, 

1853.) 

86.  Robert  Whinery.  Certain  improvements  in 
or  upon  the  manufacture  and  treatment  of  leather, 
either  alone  or  in  combination  with  other  mate- 
rials. 

97.  Joseph  Lillie.  Improvements  in  machinery 
to  be  used  in  the  process  of  malting,  drying,  and 
seasoning  grain,  including  certain  vegetable  and 
other  substances. 

(From  the  **  London  Gazette,"  June  Hth, 

1853.) 

148.  George  Carter.  Improvements  in  the  con- 
stnietion  orfurnaces. 

176.  Willism  Nairne.  Improjementi  in  dress- 
ing yarns  Tor  looms. 

178.  William  Kendall  Improvements  in  the 
manufaeture  of  boxes  and  similar  ariielet,  and  in 
the  machinery  or  apparatus  to  b«  employed 
therein. 


181 .  Andrew  Kdmnmd  Bxae.  ▲  nelhtd  of  o«l- 
monicating  signals  from  one  part  of  ^zailvay  uain 
to  another. 

210.  Robert  Shaw.  Starting,  stopping,  and  re- 
versing steam  enciiies.' 

244.  Thom«8  Knox.  A  new  or  impcoved  rot^ 
tory  heel  for  boots  and  shoes. 

817.  Thomas  Peacofck.  Certain  improvements 
in  weaving,  and  in  macbiA^  Mrfreavlog  lk«^ 
plusk  snd  «tlier  cul-plled  fkbrica. 

33i.  Uichard  Archi\>ald  Brooman.  Improye- 
merifs  lii  sail-hanks  for  securing  stay-sails,  |Ib«,  and 
oihit  skils  to  their  proper  stays.  A  trommiinicatioa. 
891.  Tnderick  Ghionoek.  Imi^eved  mesne  of 
securing  axles  in  their  boxes.  A  communication. 
413.  James  Murphy.  Improvements  in  toe  per- 
mfiidnt  way  of  raflways. 

492.  Robert  Orifiths.  Improvements  in  propel- 
ling vessels. 

531.  Charles  Humpage.  The  ^>plication  of  cer- 
tain materials  to'  the  manufacture  of  coffin  fUmt- 
ture. 

809.  WilUam  Willcocks,  Sleigh.  The  pcodoc- 
tion  of  motive  power,  which  he  entitle^  '*  tbe 
counteracting  reaction  motive-power  engine." 

841.  Leopold  Joseph  Green.  ImprovemenU  in 
axletree-boxes.  ' 

91u.  William  Ogden.  A  certain  improvement 
or  improvements  opplicable  to  ecrdioK -oivginos 
used  for  carding  cotton,  wool,  and  other  fibrous 
material.  ' 

994.  William  Johnson.  Improvements  In  ttat 
means  of  retarding  and  stopping  railway  trains. 
A  communication. 

1033.  William  Hurt  Sitwell.  ImprovemenU  in 
projectiles  for  cannon  and  fire-arms. 

1183.  William  Thomes.  *  Improvements  in  weav- 
ing narrow  fabrics  for  binding. 

1212.  George  Jones.  Improvements  in  venti- 
lating mines. 

1225.  Charles  Clarkson.  An  Improved  duster  or 
dusting-brusli,  painting-brush,  and  «U  other  de- 
scription 6f  brushes,  the  handle  of  sirnich  passes 
through  the  centre,  sn4  the  hair  ox  bristles  are 
bound  or  tied  round  it. ' 

1240.  John  Hippisley.  Improvements  in  steam 
engines  suitable  fbr  agricultural  purposes,  and  to 
looomotian  on  common  roads. 

1248.  Edward  Jones  SohoUick.  Improvements 
in  obtaining  motive  power. 

1249.  Samuel  Schollick.  Improvements  in  ship- 
building. 

1252.  Thomas  Isaac  Dimsdale.  ImprovemenU 
in  purifying  cool-gaa,  aid  in  disinlbeting  stwage 
or  other  fetid  matten,  and  In  absorbing  nozU«« 
gaseous  exhalations 

1266.  William  Simson.    ImprovemenU  in  locks. 

1283.  Samuel  Sanderson  Hnll.  Improveaionu 
in  the  means  of  preventing  railway  eafriaf  ee  nxa" 
ning  off  the  rails.    A  oommnnlettlon. 

1285.  William  Kdward  Newton.  ImpcovnnenU 
in  the  generation  of  steam.    A  eommnliieatiOB. 

1286.  Jonathan  Dodgson  Carr  and  John  Carr. 
An  improved  construction  of  oven. 

1287.  William  ^aslett  Mitchel.  ImprovemenU 
in  means  for  distributing  «nd  composing  types.    • 

1293.  Cbaciee  Cowper.  ImprovemenU  |a  the 
manufacture  of  iron.    A  oommunicatWn. 

1294.  William  Warcup.  ImprovemenU  in  the 
construction  of  springs  for  earriaios  and  iimiUr 
purposes. 

1295.  Alphonse  Rene  le  Mire  de  Normandy. 
Improvements  in  regulating  the  pveseuie  of  stesm. 

1297.  Tbeophilus  Westborp.  ImprovemfiiU  In 
the  manufacture  of  oakum. 

1298.  William  James  Harvfy.  ImprovemenU 
in  fire-arms." 

1299.  John  Box.  ImprovemenU  in  fupplying 
water  to  steam-engine  boilers.  Partly  a  commit 
nioaiioa. 

1808  William  Henham.  Certain  improvemeaU 
iu  ploughs. 
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U04.  lanuel  Saiith  Shl^y.  ImpioremMta  In 
cases  or  receptaclei  for  cfiD(«||k^g  9  t^^w^t^fm 
ihaTing  Roap  or  other  articles. 
^tSI8/Da1nel  fiai^maftl''  IlnproTementi  in  eard- 
inlt  woof  and  other  flbroua  itibaliaa«Mi  wid^'intlfe 
mtimf^f tuie  of  MT^a  fqr  that  purpOM. 

1334.  William  Brookes.  Iinprovementa  in  sfoyes 
anu  ^atea  or  ttr*-place8.    A  cdttimunicatlbn. '    "" 

ISM.  WilUam  Frederick  thoeMdiie.  tuipiove- 
mm^9  ip  $h9  iQai|i|£»otvv»  pI  lUMQ-wpaa* 

Opposition  can  be  entered  to  the  granting 
of  a  Patent  to  any  of  the  parties  fA'  dt^ 
abo^e'Lidt,  who  have  given  n6tic«  of  their 
iatfintiflp  to  prQQee4t  witbio  twsnty-one 
4«y8  &Qm  t)ie  date  of  the  Q<ntUe  in  vhieh 
tb«  notice  ♦ppears,  fey  Ipftving  »t  the  Cpm- 
mUsipi)ftr«'-Q^ce  particvil^fs  ii)  |vri^ing  of 
thp  dbjeotioa  (o  |h^  4pplIcfi^io(). 


PATENTS  APPLIED  FOR  WITH  COMPLETE 
'       SPECIFlCATlbKS. 

1347.  Admiral  the  Earl  of  Puiidonald,  o(  Be|- 
graT^-rood.  MIddliftex.  '  Impt-orbm^nts  in  appa- 
ratus for  laying  pipes  in  the  earth,' 'and  in^the 
Junction  of  such  pipes.    June  1. 

1376.  John  James  Kerr,  lieutenant  R.N.,  oC 
Gloucester  Grove  West,  Old  Brorapton.  Improve- 
ments in  t|)e  ipanufacture  of  cartridges.    Jupe  i. 

1400,  Thomas  Davis,'^  c'f  West  Bromwich,  Staf- 
ford; Boaz  Bloomer,  of  Dudley,  Worcester;  and 
Boas  Bloomer,  junior,  of  Pelsall,  Stafford,  iron- 
master. ftfipirovemMits  In  the  manufacture' aril! 
piling  of  iron  to  be  used  Ih  X\ih  production  of  rail> 
way  chairs.    June  7* 


WEE|({.Y  LIST  09  PATENTS. 

Sealed  June  10,  1853. 
1852: 

1020.  Richa[^  ^^chjb^td  Brooniaii. 

1033.  Charles  Ritchie. 

1067.  Charles  James  Wallis. 

1076.  John  Healey. 

IMrO.  John  Moore  Hyde. 

1201.  Julius  Singer. 

1211.  James  ^ord. 

1953: 

96.  John  Walker  Wilkins. 

145.  Oeorge  Edouarc}  p^z^gpalrc. 

209.  Casimer  Noel. 

238.  Lewis  Jennings. 

SeakdJune  11,  1853. 
1853: 

^028.  4f9hi^i^l4  W|ii|e. 

SeaUd  June  lit  18^3. 
1Q87.  Joseph     Hamblett    and   WilMam 

Dean. 


1042. 

lora. 

1098. 
1110. 
1141. 

«    •    I  f 

1858: 


Jules  Lejeune. 

Josffih  fiau}  ^a;p  f  Igfet- 

Andr6  Con  try. 

«  « 

George  Thomson. 

QeQfgft  l4mgftrd* 

Alfred  John  fiobson. 

•  »  1  « I "  .-  t\. 

Edwin   Stanley   Brookes,    Joseph 
Blfqki  Georgf  Stephepaon,  and 

William  Jones. 

»••  I*     (  •  I-  • 

l^^i  0\Lm\oft\kVC  NiGkel«« 
827.  William  Radford. 

§57.  IfcfWrl  Taylor, " 

874.  Henry  William  Harman. 

884.  Alfred  Vincent  Newton. 

889.  Thomas  Edwards. 

929.  Williain  Walker  Stepl^ejis. 

996.  Isaac  Brentnall  Sheath. 
1017.  George  Critchley. 
1Q86.  William  Frederick  Thomas. 

1852. 
iOt7.  Richard  Blades. 

1080.  Thomaf  Motle;^. 

iQ81.  Auguste  Sdauud  Lor^doux  Bell- 

ford. 

Th^  above  Patents  all  bear  date  as  of  the 
day  on  wliich  Provisional  Protection  was 
granted  foe  the  nvrr*)  ipvwUimq  m^\\r 
tioped  therein. 


tfOTXCBS  TO  COaBB8HONOBN12d. 

W.  H.  R.t  Newcastle.— We  feel  convinced  ftrom 
the'statement  of  facts  which  you  have  submitted 
to  uf,  that  the  patentee  would  have  a  rigl^t  of 
action  against  yolx  for  infi^ngethent',  if  you  make 
use  of  his  arrangement.  The  law  does  not  (alte 
cognizance  of  the  fact  of  iho  plumber  having 
applied  the  invention  to  chemUal  purposes,  as  the 
patent  is  for  the  application  to  paper-malcing. 
Had  the  pldmber^a  application  been  to  this  manu- 
facture, and  of  a  prior  date  to  that  of  the  patent, 

i^««  !fe«  Wi«»i  ffil«l»^  ^ve  been  Ifiridiiit*^"  In 
a  ofaemkal  manufacture  jou  would  probably  have 
been  frit'.   'Asa  general  rule,  some  tfoubt  attaches 
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to  the  Talidity  of  patents  whlcli  are  elmply  for  th  • 
application  of  a  known  principle ;  but  ve  would 
not  couneel  you  to  incur  the  risk  and  vexation  of 
a  suit  at  law,  in  preference  to  complying  with  the 
terms  of  the  patenteet  however  exorbitant  they 
might  be. 

WORKS  OV  MILL  XVOIVXXKIVe. 

8xE,— Having  examined  the  catalogues  of  our 
extensive  booksellnrs,  I  am  unable  to  discover  any 
English  woric  which  treats  of  the  practical  arrange- 
ment of  the  machinery  of  flour  and  grist  mills,  and 
the  veiy  pecuUac  action  of  some  of  the  machines 
employed  therdn. 

I  aUnde  particularly  to  the  original  setting  out 
and  subsequent  dressing  of  the  grinding  surfaces 
of  mill-stones ;  the  size  and  directions  of  the  far- 
rows ;  the  centring  and  setting  of  the  stones  on 
the  spindles;  their  grinding  action  and  discharge 
of.  the  meal;  the  action  of  bolting^machines;  the 
inclination  of  their  axes  to  the  horixon;  their 
angular  velocities,  diameters,  ftc,  ftc. 

I  should  feel  greatly  obliged  by  being  informed 
whether  there  is  any  §ouud  work  on  those  subjects 


accessible  In  the  English  langoage;  and  if  so, 
where  It  may  be  procured. 

I  may  add  that  I  have  Just  looked  over  a  snail 
work  designated  the  "  American  MUler,"  Vy  W. 
C.  Hughes,  and  sold  in  this  country  by  the  im- 
porters of  American  books :  it  seems  a  strange 
compound  of  error,  absurdity,  and  go-^ktad  useftil 
information;  but  as  a  book  of  refersnoe.  It  is  much 
worse  than  useless  In  the  hands  of  a  nwiely  prso- 
tiealman. 

Jr4y  MM,  IMS.  MiLLwnien. 

YTe  are  not  acquainted  with  any  wotk  pvedssity 
of  the  kind  tttemA  to  by  our  correspoiideni.  In 
Tredgold's  "  8team-machin«ry"some  fine  examples 
are  given,  particularly  of  the  mills  made  by  the 
Hessn.  Joyce,  of  Greenwich,  for  Smyrna.  "  The 
Young  Millwright  and  Miller's  Guide,'*  9Mh 
edition.  Lea  and  Blanchard,  Philadelphia,  1850,  is 
a  vtaty  excellent  work,  which  embraces  the  genetal 
subject  of  mill-engineering;  but  even  this  work 
is  certainly  better  adapted  for  a  new  country  than 
for  this.  This  work  might  probably  be  bad  at 
Weale's,  Holbom. 
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BOUTIONY'S  PATENT  DISTILLING  APPARATUS. 
Fig.  1. 
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BOUTIGNY'S  PATENT  DISTILLINQ  APPARATUS. 

(Patent  dated  December  18, 1852.) 

The  principle  of  the  apparatus  for  which  M.  Charles  Constant  Boutlgny,  of  Evreuz, 

has  taken  out  this  patent,  consists  for  the  most  part  in  the  condensation  of  the  vapours 

almost  at  the  instant  of  their  formation ;  so  as  to  insure  the  conversion  into  a  fluid  atate 

of  the  entire  volume  of  volatile  matter.    Another  feature  in  the  invention  is  the  caution 

observed  in  preventing  any  of  the  matters  under  distillation  from  boiling  up  and  becoming 

mixed  with  the  vapours.    For  this  purpose  the  inventor  places  above  them  a  grating  sheet 

of  wire  gauze,  perforated  plate,  or  similar  intercepting  medium,  in  one  or  more  layers, 

which,  while  intercepting  the  substances  themselves,  admits  of  the  free  passage  of  the 

vapours  arising  from  them.     For  the  distillation  of  wines  and  other  spirituous  liquids,  the 

inventor  combines  in  a  series  several  of  the  arrangements  about  to  be  described,  in  such 
a  manner  that  the  product  distilled  from  the  first  apparatus  shall  serve  to  feed  the  second, 
and  so  on  in  succession;  the  Isst  apparatus  in  the  series  leading  into  a  refrigerating 
coil,  or  other  description  of  refrigerator.  He  thus  obtains  liquids  of  different  densities 
in  the  several  vessels,  but  of  uniform  density  in  each  condenser  separately.  The 
liquid  to  be  distilled  forms  the  refrigerating  liquid  in  passing  from  the  condenser  of  the 
last  apparatus ;  that  is  to  say,  from  that  in  which  the  liquid  is  most  rarified  to  that  which 
is  least,  and  so  on  in  succession,  until  it  reaches  the  first  generator,  which  it  supplies, 
and  the  condensed  vapours  of  which  feed  alternately  the  others  in  the  series. 

In  distilling,  however  important  it  is  to  present  a  large  evaporating  surface  to  the  fire, 
it  is  equally  important  to  condense  the  vapours  formed  as  rapidly  as  possible,  bearing  in 
mind  that  the  vapour  of  water  at  212*^  Fahrenheit,  and  under  the  pressure  of  one  atmo- 
sphere, fills  a  space  about  1,700  times  greater  than  that  produced  from  water  at  32^  In 
this  apparatus,  and  in  the  process  depending  upon  it,  a  large  heating  surface  and  rapid 
condensation  are  obtaitaedi  The  evaporator  may  be  heated  by  the  direct  action  of  fire,  by 
steam,  or  by  gas,  at  any  reqtiifed  pressure,  and  under  any  temperature. 

Fig.  1  is  a  sectional  elevation  of  ati  apparatus  on  Mr.  Boutigny's  principle,  constructed 
for  the  distillation  of  spirituous  liquori^  and  if  necessary  for  the  rectification  of  the  product 
by  the  addition  of  a  second  and  similsr  apparatusi  A,  A,  A,  is  a  metal  boiler  or  cucurbit, 
which  he  denominates  a  " Generator |'*  B, B,  B,  a  refrigerator,  which  he  calls  a  "Con- 
denser," filled  with  cold  liquid,  and  accurately  closed,  upon  the  under  surface  of  which  the 
vapour  arising  from  the  generator,  A,  A,  A,  becomes  condensed ;  C,  C,  C,  is  a  funnel- 
shaped  vessel,  the  upper  edge  of  which  is  above  the  level  of  the  liquid  in  the  generator, 
and  which  receives  the  vapour  condensed  by  the  under  surface  of  the  condenser ;  D  is  a 
cock  for  emptying  the  generator  ;  E  E,  a  pipe  leading  from  the  bottom  of  the  receiver  for 
carrying  off  the  condensed  vapours;  F  F,  a  feed-pipe  fjr  keeping  up  a  constant  supply, 
which  pipe  opens  into  the  branch,  1 1,  closed  at  top  and  open  at  bottom. 

The  pipe,  E  E,  which  receives  the  distilled  liquid  from  the  first  apparatus,  becomes  a 
feed-pipe  to  a  second  apparatus,  precisely  similar  to  that  shown  at  fig.  1  (but  which  it  has 
not  been  considered  necessary  to  represent),  and  opens  into  the  branch  similar  to  that 
shown  at,  1 1 ;  J,  is  an  indicator  tube,  showing  the  level  of  the  surface  of  the  body  under 
distillation  ;  L  L,  are  the  fines  of  the  furnace  for  tlie  passage  of  flame,  smoke,  and  heat ; 
M,  is  the  supply-pipe,  leading  from  a  reservoir  into  the  refrigerator ;  O  O,  are  regulating 
cocks ;  U  U,^  the  perforated  diaphragm,  or  layer  of  wire  gauze,  for  preventing  the  liqaid 
during  ebullition  from  passing  over  with  the  vapours  into  the  receiver. 

Fig.  2  is  a  sectional  elevation  of  a  modification  of  the  apparatus  first  described,  and 
particularly  applicable  to  the  distillation  of  fatty  matters. 

Experiments  have  shown  that  the  distillation  of  those  bodies  takes  place  in  a  direct 
ratio  to  the  quantity  of  steam  injected  into  them.  By  means  of  the  present  apparatus  the 
operator  is  enabled  to  inject  steam  in  as  great  quantities  as  may  be  desired,  with 
the  cerUinty  of  its  mixing  with  the  fa^y  bodies  under  distillation,  which  it  reduces  to  the 
particular  molecular  state  assumed  by  acids  obtained  from  distillation. 

A  A,  is  the  generator,  the  under  surface  of  which  is  in  the  shape  of  the  bottom  of  a 
bottle ;  B,  B,  B,  the  condenser  supplied  with  tepid  water,  on  the  under  surfsce  of  which 
the  fatty  vapours  become  condensed;  C,  C,  C,  the  receiver,  into  which  the  condensed 
vapours  fall,  and  from  which  they  are  conducted  by  the  pipe,  D,  D,  D,  into  a  refrigerating 
coil,  or  other  refrigerator,  where  they  are  finally  condensed ;  E  E,  is  an  annular  copper 
pipe  perforated  for  the  escape  of  steam  supplied  through  the  branch  pipes,  F  F ;  G  G,  is 
another  perforated  annular  pipe  through  which  the  ntty  tnattwa  are  WtfueA  h^  a  pump, 
connected  with  the  supply-pipes,  H  H,  and  whereby  they  are  thrown  down  npOn 
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tuhtMtee*  in  th6  bottom  of  the  klembio ;  J  J,  U  a  Jacket  for  oonUinifig  Mnd  fof  midiii. 
taiiiingt  •  uniform  hoAl  in  the  ganentor  t  L  L,  Hre  fluei  i  M,  the  Aitntce  i  N«  the  Water* 
sappljr  pipe ;  and  O,  the  overflow  pipe. 

The  apparatus  may  be  modified  by  fixing  on  the  eondeneer  a  **  head/*  as  in  a  com> 
mon  itill,  whioh  may  be  made  to  eommunioate  with  a  refrigerating  apparatui,  whereby 
fatty  acide  and  tpirituous  liquide  may  be  distilled  in  onA  and  the  same  apparatus ;  the 
spirituous  liquids  adting  as  oondenslng  liquidi  and  rising  at  the  feame  time  to  a  degree 
of  temperature  necessary  for  thttlr  distillation*  It  is  of  eourae  riqttisite)  in  suoh  cascs)  to 
aet  on  bodies  whieh  boil  at  difibrent  tempelratures* 


THE  COMPOSttE  COURSE 

In  giving  an  acoount  of  Captain  Moore's 
great  cirole  indicator  in  our  last  number^ 
and  of  the  principles  upon  which  its  eon- 
stiuetion  and  mode  of  working  proceed.  We 
called  attention  to  the  solution  of  the  modi- 
fied ibrm  of  the  general  problem  of  the 
great  circle  through  two  pomts^  in  which  it 
was  necessary  partially  to  abandon  the 
great  circle  course,  and  to  seek  another 
whioh  should  be  limited  to  a  lower  latitude. 
As  an  illustration  of  this  nautical  necessity^ 
and  of  the  manner  in  which  it  was  met,  we 
supposed  the  passage  from  the  Cape  of 
Good  Hope  in  latitude  S4°  south)  and  longi^ 
tude  Ifi""  29'  east,  to  Cape  Otwaj)  in  lati. 
tude  as""  54'  south,  and  longitude  148*  SiK 
east)  and  we  explained^  that  as  the  great 
circle  passing  through  these  two  eapesi 
went  as  high  as  the  60th  degree  of  latitude^ 
or  within  61  degrees  of  the  South  Pole,  and 
on  that  aeeount  wAs  frequently  impraetU 
cable  from  physical  causes,  the  mariner 
gare  up  the  great  circle  oourse  through 
that  part  of  its  are  which  was  intercepted  by 
the  parallel  to  which  he  proposed  to  confine 
himself,  and  which  for  our  purpose  we  as* 
sumed  tl>  be  60°.  This»  as  we  are  informed^ 
is  the  principle  of  the  passage  known  as  the 
**  composite  course ;"  and  as  it  invoWes  a 
long  run  upon  a  snuU  circle,  yIs.,  the 
parallel  of  50*,  it  is  obTiously  a  large  sacri« 
fioe  of  distance,  and  also  of  time.  In  this 
state  of  facta,  we  pointed  out  the  adyantage 
of  two  arcs  of  gteat  circles  i  one  passing 
through  the  Cape  of  Good  Hope,  and  the 
other  through  Cape  Otway^  and  both 
through  the  same  point  in  the  60th  paraU 
lei.  Proceeding  upon  that  principle,  we 
stated  that  the  86th  meridian  east  from 
Greenwich  would  intersect  the  60th  parallel 
near  the  point  at  whieh  the  pait  of  great 
cireulaf  arcs  should  unite^  in  order  that 
their  sum  should  be  the  least  possible  of 
all  the  pairs  of  area  that  could  be  so  drawn* 
This  is  the  mathematical  solution  of  the 
general  problem  of  finding  two  great  cir- 
cular ares,  both  commencing  at  the  same 
poifat  in  parallel  50**,  and  terminating  re« 
specdvely  in  the  two  Capes  propoeed  as  the 
beginning  and  end  of  the  voyage,  sueh  that 
the  voyage  made  upon  them  abould  be  the 
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shortest  |)ossiblei  In  solviilg  this  problem 
of  minimum  ares,  howeveri  the  solution 
does  not  take  noUee  of  the  latitude  into 
which  the  arcs  so  drawn  may  lead ;  and  Upon 
a  reexamination  of  It,  we  find,  that  though 
the  mathematical  conditions  are  complied 
with»  the  nautieal  ones  are  transgressed, 
and  the  ship  led  inttt  a  higher  latitude  than 
60*. 

From  the  nature  of  the  great  circle,  any 
other  mode  of  sailing  from  the  Cape  of 
Good  Hope  to  Cape  Otway,  without  going 
into  a  higher  latitude  than  60°,  must  neces- 
sarily be  longer  than  thisi  but  still  this 
disadvantage  must  be  incurred*  As  no 
pari  of  the  great  circles  employed,  there- 
fore,  must  pass  the  60th  parallel,  it  is  ob- 
vious that  they  must  simply  touch  it  i  and 
the  question  simply  reduces  itself,  in  the 
firfct  instaneef  to  the  determination  of  the 
longitude  of  the  point  of  contact  of  each. 
Now  it  is  easily  shown,  that  as  this  point  of 
the  gireat  circle  will  be  that  in  which  it 
approaches  nearest  te  the  pole,  and  there- 
fore that  the  circle  there  intersects  at  right 
anglee  the  meridian  which  passes  through 
it,  this  eensideration  Ibrnishes  us  with 
the  principle  upon  whioh  the  determination 
of  the  true  eompoeite  course  must  turn. 
First,  for  the  determination  of  the  primary 
course  from  the  Capc^  we  have  the  comple- 
ment of  iu  latitude,  or  $§""  88'  (taking  the 
latitude  of  the  Cape  to  be  84o  22')»  forming 
the  hypothenuseof  a  right-angled  spherical 
triangle,  one  side  of  which  is  40*,  the  com- 
plement  of  60^.  Solving  this  triangle  by 
the  analogies  of  Napier,  we  obtain  the  dlf- 
ferenee  of  loligitude  between  the  Cape  and 
the  point  of  contact  of  the  depatture  gteat 
circle  to  be  64*  69',  making  the  longitude 
of  that  point  78*  28'.  Proceeding  ih  a 
similar  manner  with  the  right-angle  tri- 
angle, of  which  the  eo-latitude  of  Cape 
Otway  forms  the  hypotbenuse,  we  find 
47*  28'  to  be  the  diffbrenee  of  longitudo 
between  that  Cape  and  the  point  of  eonlaet 
of  the  arrival  great  circle,  the  longitude  of 
which  will  eonsequentlv  be  98*  7';  th#  dif- 
ference here  being  subtraetive.  Now  the 
sum  of  the  two  diUbrences  of  longitude  ia 
loa*  92')  and  is  the  wMo  difibnnee  of 
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longitude  between  the  Cape  of  Oood  Hope 
and  Cape  Otway  is  125^  l^  there  is  a  re- 
mainder  of  22^  89^,  which  is  not  made  up 
by  the  two  great  circular  arcs.  This  differ- 
ence of  longitude  must  be  run  upon  the 
parallel  of  6S°,  and  will  be  found  to  be  ?ery 
considerably  less  than  the  arc  of  the  same 
parallel  intercepted  by  the  great  circle  be- 
tween the  Cape  and  Cape  Otway.  Solving 
the  other  unknown  parts  of  the  right- 
angled  triangles,  the  elements  of  which 
hsTc  been  already  stated,  we  find  that  the 
ship's  course  on  leaving  the  Cape  will  be 
S.  50°69'£.,  and  that  the  length  of  the  arc  of 
the  great  circle  she  describM  in  passing  to 
latitude  50°  and  longitude  79^  28',  will  be 
42""  32".  Tbe  length  of  the  arrival-arc  will 
be  34*  57',  and  the  ship's  course  at  Cape 
Otway  N.  55**  41'  E. 

This  form  of  the  problem  admits  of  an 
easy    and  accurate    solution    by    Captain 
Moore's  great  circle  indicator,  which  will  be 
found  to  give  results  coinciding  with  those 
stated  above.    All  that  b  necessary  is  to  con- 
struct the  right-angled  triangles  involved  in 
the  operation.     For  this  purpose  a  great 
circle  must  be  passed  through  the  latitude 
of  the  Cape  of  Good  Hope  on  one  meridian, 
and  through  latitude  5(r  on  another.    The 
latter  meridian  must  then  be  moved  until  it 
intersects  at  right-angles  the  great  circle 
through  the  Cape.     It  is  obvious  that  tbe 
difference  of  longitude,  the  length  of  the 
arc,  and  the  ship's  course  at  the  Cape,  can 
be  determined  by  simply  reading  off  the 
values  of  the  unknown  numbers  of   this 
triangle.  Clamping  the  great  circle  through 
the  Cape,  and  then  shifting  the  meridian 
of  the  Cape,  its  successive  angles  of  in- 
tersection    with    the    latter   circle    in  its 
successive  positions,  will  show  the  ship's 
course  in  any  given   longitude.      Having 
completed  the  departure  great  circle  in  this 
manner,  the  ship^s  course  wUl  be  due  east, 
or  exactly  coincident  with  the  parallel  of 
50%  at  the  moment  *  of  entering  it    The 
captain  will  now  construct  the  triangle  for 
the  arrival  arc,  and  will  continue  on  parallel 
50*  until  he  reaches  the  longitude  of  the 
point  of  contact  of  the  arrival  arc.    When 
this    longitude    is    reached,    he    deviates 
gradually  from  the  easterly  course,  and, 
guided  by  the  indications  of  the  instrument, 
worked  in  the  manner  already  pointed  out, 
he  will  reach  Cape  Otway  upon  the  arrival 
great  circle.    The  length  of  this  course  in 
nautical  miles  is  as  follows : — The  departure 
great  circle,  measuring  42*  32^,  calculated 
at  60  miles  to  the  degree,  is  2,552  miles ; 
the  arc  of  the  parallel  of  50*,  measuring 
22*  SIK,  calculated  at  38-57   miles  for  a 
degree  of  longitude,  is  873*6  miles,  and  the 
arrival  great  circle,  measuring  34*  57^  is 
2,097  mUes  s  making  a  total  of  5,522*6  miles, 


or  only  75  miles  longer  than  the  doable 
great  cirde  course  meeting  in  parallel  5lf  . 
This  solution  conforms  to  all  ue  require- 
ments of  the  case,  and  has  the  advantage  of 
being  perfectly  easy,  both  mathematically 
and  by  construction,  over  the  other,  which 
probably  admits  only  of  an  approximative 
solution.  This  pronerty,  however,  may  be 
shown  to  belong  to  tne  arcs  and  angles  con- 
cerned in  the  double  great  circle  coursa,^- 
that  the  sines  of  the  angles  into  which  the 
difference  of  longitude  of  the  two  places  is 
divided  by  the  meridian  passing  through 
the  point  of  junction  in  paralld  50*,  are 
proportional  to  the  sines  of  the  departure 
and  arrival  arcs. 

It  is  curious  to  observe,  on  this  subject, 
that  the  course  we  have  above  pointed  out, 
and  of  which  we  have  described  the  solution 
by  Captain  Moore's  instrument,  is  precisely 
that  which  would  result  from  an  attempt  to 
find  the  course  mechanically.  If  we  took 
a  globe,  and  inserted  short  pins  firmly  into 
its  surface  at  the  Cape  of  Oood  Hope  and 
at  Cape  Otway,  and  then  stretched  an 
elastic  band  between  those  pins,  the  elsati- 
city  of  the  band  would  cause  it  to  take  the 
shortest  distance  between  them  <- that  is, 
the  great  circle.  We  should  then  be  able 
to  observe  that  that  circle  passed  into  a 
degree  of  latitude  too  high  ror  the  seaman 
in  adverse  seasons,  and  supposing,  as  we 
have  already  supposed,  that  the  50th  paral- 
lel is  not  to  be  exceeded,  the  mode  in  whieh 
our  construction  must  be  adapted  to  this 
supposition,  would  naturally  be  this.  We 
should  prepare  a  short  circular  arc,  having' 
the  same  curvature  of  that  parallel,  so  as 
to  fit  it  when  applied  to  it    The  mode  of 

freparing  that  circle  is  extremely  eaay. 
t  is  only  necessary  to  draw  on  paper 
a  circle  having  the  same  radius  as 
the  globe  used,  and  to  plot  off  upon  it, 
by  a  protractor,  an  arc  of  50*.  Draw  a 
radius  through  one  extremity  of  the  arc, 
and  through  the  other  draw  a  perpendicular 
upon  that  radius.  The  portion  of  the  radius 
included  between  the  centre  and  the  plaee 
where  the  perpendicular  falls,  will  be  the 
radius  of  the  arc  required.  Having  made 
it,  it  must  be  used  to  remove  the  band 
forcibly  out  of  its  position  of  rest  In  the 
present  case,  it  must  be  applied  to  the 
south  of  the  band,  and  the  band  must  be 
pushed  northward  before  it  until  the  arc 
reaches  parallel  50*.  It  will  then  be  found 
that  a  portion  of  the  band  will  rest  against 
the  card,  between  the  degrees  of  longitude 
specified  above,  and  t6at  arcs  of  great  cir- 
cles at  either  end  will  connect  its  extre- 
mities with  the  Cape  and  Cape  Otway.  By 
calculation,  and  by  Captain  Moore's  indi- 
cator,  this  course  can  be  more  conveniently 
and  more  accurately  determined;  but  the 
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meohanieal  construction  on  a  solid  globe,  is 
exceedingly  usefiil  as  an  illustration  of  the 
conditions  and  principle  of  the  problem. 

Great  circle    sailing  is  a  curious  and 
hiffhly  interesting  subject,  eminently  cal- 
cnlated  to  lead  to  correct  ideas  of  the  ap- 
proximate  figure  of  the  earth,  considered  as 
a  sphere,  and  iU  properties.    Mr.  Wyld's 
great  globe,  which  has    already  done  so 
much  for  the  study  of  geography,  may  con- 
duce in  as  high,  or  a  still  higher  degree,  to 
the  popular  development  of  this  subject. 
Thus  the  great  circle  between  the  Cape  of 
Good  Hope  and  Cape  Otway  might   be 
indicated  by  the  shadow  of  a  string  stretched 
between  temporary  suspension  points  formed 
by  rods  touching  those  places,  and  pro- 
jected by  a  light  in  the  centre  of  the  sphere ; 
or,  as  that  point  might  be  inaccessible,  by  a 
light  placed  in  the  plane  passing  through 
the  card  and  the  centre.     The  composite 
course  might  also  be  illustrated  with  great 
advantage  in  this  fine  work,  and  the  com- 
prehension of  the  whole  subject  immensely 
&cilitated.  As  great  circle  sailing  is  a  maU 
ter  of  as  great  popular  interest  as  practical 
importance,  we  shpuld  be  glad  to  find  the 
illustration  of  its  nature  advanced  by  any 
familiar  mode  of  demonstration,  fully  sa- 
tisfied  that  on  this   depends  its  extensive 
and  successful  adoption  in  practice.     Cap- 
tain Moore's  invention  has  stripped  it  of 
all  practical  difficulty.     All  that  remains, 
therefore,  is  to  pave  the  way  for  the  com- 
prehension of  the  principle,  and  for  this 
purpose  mechanical  illustrations  must  be 
resorted  to  of  the  kind  we  have  ventured  to 
suggest.  ^ 

Singular  ease  t^  S/xmUmtout  dmhusHen, — 
In  making  the  excavatiou  for  the  lock  on 
the  Hove  Ship  Cans],  near  Brighton,  a 
quantity  of  shale,  of  a  blackish  colour, 
which  was  thrown  out,  sponUneously 
ignited.  The  stratum  of  shale  is  about 
8  feet  in  thickness;  the  quantity  thrown 
out  is  therefore  large ;  and  the  whole  of  it, 
extending  over  a  space  of  some  score  of 
squsre  ysrds,  gives  signs  of  approaching 
combustion,  while  in  many  parts  it  is  already 
burning  like  a  limekiln,  so  tliat  it  has  been 
removed  from  around  the  piling,  for  fear  of 
its  being  destroyed.  The  process  of  com- 
bustion gives  out  a  stifling  snd  offensive 
vapour,  and  leaves  upon  the  surface  a  deposit 
of  a  white  colour,  and  also  of  a  yellow  sub- 
stance ;  the  former  resembling  saltpetre  in 
appearance  and  taste,  and  the  latter  sul- 
phur.   A  small  quantity  of  shale,  evidently 


forming  a  part  of  the  same  stratun,  has 
been  thrown  up  from  under  the  clay  in  a 
brick-ground  near  the  Chalybeate,  at 
Brighton,  about  three  miles  distant  from 
the  lock,  and  this  has  also  ignited. 


SIR  JOHN  ORDE'S  PATENT  HEAD- 

GEAR  FOR  HORSES. 

(Patent  dated  December  8, 1852.) 

The  improvements  in  the  construction  of 
the  head- gear  for  horses,  "and  other  like 
animals,"  described  in  the  specification  of 
Sir  John  Orde,  include  a  method  of 
constructing  bits,  or  bit-bearers,  and  of 
securing  them  in  the  mouth  of  the  animal, 
whereby  the  cheek-straps  of  the  bridle  may 
be  dispensed  with,  the  bit  or  bit-bearer 
being  held  and  kept  in  the  mouth  by  means 
of  what  the  patentee  terms  a  "back- 
branch,"  suspended  from  a  throat-lasli,  or 
neck-strap. 

The  bit  or  bit-bearer  is  made  from  a 
ring,  or  portion  of  a  ring,  either  round,  or 
of  any  other  shape  suited  to  embrace  the 
lower  jaw  of  the  animal,  and  going  behind 
it  nearly  in  the  place  where  the  common 
curb-chun  is  usually  applied.  From  the 
back  of  this  ring,  or  portion  of  a  ring, 
either  immediately  or  by  the  back-branch, 
the  bit  or  bit-bearer  is  suspended  to  the 
throat-lash  of  the  bridle  or  other  head-gear, 
and  is  attached  to  it  by  a  strap-chain,  or 
other  contrivance.  The  back-branch  may  be 
made  of  various  lengths,  but  the  patentee 
prefers  that  it  should  be  generally  from  one 
to  three  inches. 

Figs.  1, 2,  and  3  are  perspective  views  of 
different  constructions  of  bits  with  Sir 
John  Orde*s  improvements.  Fig.  1  repre- 
sents a  plain  ring-bit;  A  is  the  mouth- 
piece, or  bit-proper;  B  the  back-ring, 
and  C  the  back-branch  by  which  the  bit  is 
suspended.  Instead  of  this  back-branch  a 
plain  eye  might  be  used,  but  the  patentee 
prefers  to  employ  the  back-branch.  Fig.  2 
represents  a  curb-bit,  with  an  eye  formed  in 
the  back-ring,  B,  for  the  purpose  of  sus- 
pending it  from  the  throat-strap  of  the 
head-gear.  Fig.  8  is  a  similar  eurb-bit, 
having    Ui«    back-bnmchy     C,   attached* 
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Fig,  e  represenls  one  of  Sir  John  Otie't 
blt-holden,  wlapted  for  being  used  with 
any  kind  af  bit  B  ii  tlia  buk-ring,  tba 
ends  of  wbicli  are  turned  up,  ai  shown  in 
the  drawing,  or  may  be  oiiierwige  aiiiubly 
formed  to  receive  the  bit  to  be  used,  and 
hold  it  securelj  in  the  mouth  of  the  horse. 
C  ia  the  back-bianch,  Tor  which  an  ej'e 
mar  be  aubilitiited.     Fig.  7  '  "       ' ' 


Hilh  e 


t    the 


which  Ihe  tntae,  D,  <■  fitted.  Fig.  S 
repreaeuti  a  billet-blrap  for  cutmectiiig  the 
hit  01  bit-beaier  to  tlie  throat  la^h.    A  strap 


of  thii  kind  will  b«  us«d  br  tbi  pnrpoM 
where  the  bit  or  bit-bearer  ha*  a  baek- 
branah,  or  odIj  a  plain  e/a  lo  luipend 
it  Tha  fbrm  of  moutii -piece,  or  bii-prap«r, 
in  bits  or  (hie  conslraetien,  niaj  be  grutlf 
raried,  and  any  approTed  fbrtn  may  be 
uard  In  eonneedon  with  tha  ImprsTed  Ut- 
bearars.  Plain  ring-bin  have  been  uMd 
before,  but  thiy  )MVe  always  been  nu- 
pended  by  ohMk-strapi  at  the  aldeai  while 
the  addition  of  the  back-brsnoh,  aecorditg 
te  th)>  invention,  eniblea  the  use  of  the 
oheek-Mraps  lo  be  dUpenied  with,  and  the 
bit  to  be  (uipended  from  the  throat-laab, 
whereby  tha  rider  or  driver  obuini 
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ccond  poTtiDn  of  Sir  Joh|i  Orde'a 
1  refers  lo  an  improved  headslill 
0  be  used  in  connection  with  hit  hits  or 
rit-boldera  ai  a  bridU-kead,  or  to  lie  up  a 
lOne  securely  m  a   stable  or    elMnhere. 


forehead, 
shnrte 


r  tlic 


bead  bellied  Ibt  ears,  the  two  band*  i 
below  tha  ear*  with  one  ihioal-lasli,  from 
which  the  bit  or  bit-bearer  ia  hung  or  the 
collar-rein  led.  Fig.  9  represents  ttiii 
~    ia    the    forehead-band. 


F  the  bead-hand,  ahich  panes  behind  the 
ears  of  tlie  animal ;  and  O  the  lhro.il  ~to«h. 
The  band!!  of  the  beadsUll  mav  be  made  of 
leather,  cord,  or  may  be  a  chain,  or  the 
hEadstall   may  be   eomposad  a 


c   fra 


ered  w 


leather,  plated,  or  othi 
OTn  amen  ted,  &c.  In  any  case  bnckles, 
knots,  or  other  suitable  hsiealnga  aiui>t  be 
applied  (sr  tlie  purposes  of  opening  aud 
closing  it.  Figs,  i  and  5  show  the  head- 
stall as  worn  by  a  horse  in  connection  with 
bits  constructed  with  thete  Improremenlit. 
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TH5  IROK  TiiADE. 

ilirntf^AMi,*— Ther«  lias   been    no  im- 
prov0iueiit  in  the  iron  trade  during  t)ie  past 
week ;  but  so  far  as  the  mills  and  forges  are 
eoncerned  the  trade  is  gpod,  and  exbibita 
no  symptom  of  a  d&cliue,    Th^re  are,  how- 
ever,  great  doubts  entertained  as    to  the 
maintenanee  of  priees,  and  this  is  attributed 
by  some  to  underselling,  now  carried  on  to 
a  great  extent,  and  to  *'  the  eontinaed  exbi. 
bitiod  by  some  of  the  ironmasters  themselves 
of  distrust    in    their    own    position."     It 
cannot  however  be  said  of  the  first  firm  in 
the  district  that   they   have    in   any   way 
failed   to  exact  last  quarter-day's   prices; 
nor  will  they,    unless    the    trade    should 
determine  upon  a  reduction  at  the  prelir 
minary  meeting  of  ironmasters,  which  is  to 
be  held  on  the  30th  of  the  present  mouth. 
It  is  notorious  that  some  of  the  smaller 
and  more  needy  masters  have  been  selling 
at  from  20s.  to  308.  under  last  fixed  rates, 
so  that  a  general  opinion  prevails  that  in 
spite  of  the  opposition  of  some  great  makeri, 
a  reduction  will  be  declared  upon  manu- 
factured iron.    According  to  one  authority, 
^upon  which  we  have  been  accustomed  to 
'place  relianoe,  at  the  present  pvioc  of  piga 
manufaotnred  iron  will  beat  a  leduotioni 
but  of  that,  of  flourse,  the  ironmasters  are, 
or  ought  to  be,  the  beat  judges.     In  1846, 
18i6»  and  1847,  eoal  waa  Is.  per  ton  cheaper 
than  it  is  at  present,  and  colliers'  wages  the 
same  as  now.    Such  was  the  case  at  that 
time  in  reference  to  the  iron  trade,  so  that 
a  reduction  ifi  the  price  of  iron  and  coal 
may  take  place  without  interfering  much, 
if  any,  with  the  price  of  labour.    The  same 
authority  says,  one  thing  is  quite  certain 
that  the  demand  lor  aheeta  and   rails    is 
good,  and  the  future  prospects  of  the  iron 
trade  are  very  cheering  if  the  masters  will 
be   satisfied   with  fair    and    remunerating 
prices.     There  is  wanted  for  railway  and 
other  pnrpoaes  a  vaat  amount  of  iron,  and, 
if  the  prices  are  fairly  regulated,  continued 
prosperity  may  be  anticipated. 

Qkugotg  Pig'Irom  Market. — Qltugawt  June 
18, — We  have  experienced  considerable 
fluctuation  in*  pig-iron  during  the  past 
week,  caused  principally  by  the  eonflictiug 
aocounta  reeeived  of  the  state  of  matters 
between  Bussia  and  Turkey.  Prices  ruled 
feom  A  Is,  to  63s.  I  and,  except  on  Wed- 
needay,  when  some  10,000  tons  were  done, 
biiainesa  has  been  limited.  To.day  we 
cloee  quietly ;  m.  n.  warrants,  63s.  cash ; 
No.  1  g.  m.  b.,  64a.  6d.  i  Oiengaraock,  66s. ) 
Ganaherrie,  67s. 

^HaeriotL — We  learn  by  the  United  States 
mail  8team»ship  Alkmtic,  which  arrived  at 
Liverpool  on  Tuesday  evenings  with  advieee 
fi«m   Nttw  York  to  the  11th  inat,  Aat 


Scotch  pig-iron  in  tbe  market  pf  tbftt  eitj 
was  quiet  at  28  dollars  cash,  and  80  dollars 
six  montb*. 


EXPERIMENTS  WITH  NEW  LIFE- 

BOATS. 

m 

BuRma  the  present  monih  an  intereat- 
ing  series  of  experiments  was  instituted  at 
Limehouse,  with  four  new  life-boats,  built 
by  Messrs.  Forrest,  for  the  Royal  National 
Institution  for  the  Preservation  of  Life 
from  Shipwreck,  which  are  to  be  stationed 
at  Aldborough,  Sufiblk;  Senncn  Cove, 
Land's  End ;  Barmouth  and  Cemlyn,  on 
the  coast  of  Wales.  They  are  built  from 
designs  furnished  by  Mr.  Feake,  assistant- 
master  shipwright  at  her  Majesty's  dock- 
yard, Woolwich,  and  vary  in  length  from 
26  to  32  feet,  and  are  to  be  pulled  double 
banked.  They  are  clinch  built.  In  lieu  of 
great  breadth  of  beam,  the  boats  possess 
stability  from  straight  sides  and  long  flat 
floors,  and  on  trial,  it  required  a  large 
number  of  men  standing  on  the  gunwale  of 
each  boat  before  it  could  be  brought  down 
ou  a  level  with  the  water.  The  boats  are 
fitted  internally  with  light  decks,  laid  st  the 
level  of  the  load- water  line.  In  the  midships 
below  arc  cable  tiers,  and  on  each  side,  and 
for  some  distance  before  and  abaft,  the  tier 
is  filled  in  with  cork,  in  water-tight  oases. 
Eight  delivering  tubes,  of  8  inohes  dia- 
meter, are  carried  throiigh  the  decks  of 
each  boat,  which  are  closed  by  Well's  self- 
acting  valves.  Above  the  decka  air-oaaea 
extend  along  the  sides  up  to  the  level  of  the 
thwarts,  and  in  the  enda  of  the  boats  air- 
cases  rise  to  the  height  of  the  gimwale; 
which  latter,  in  conjunction,  with  an  iron 
keel,  give  what  is  called  the  "  self-righting'* 
power.  The  coat  of  these  boata  is  about 
46  per  foot;  so  that  the  expense  of  a  mode, 
rately-sized  lile-boat,  with  carriage,  boat- 
house,  and  gear  all  complete,  ean  hardly  be 
less  than  £300 ;  to  which  ja  to  be  added  the 
cost  of  the  maintenance  of  the  boat,  such 
as  keeping  her  in  repair,  and  the  expenaea 
of  a  trained  crew  to  manage  her,  whiea  will, 
at  least,  involve  another  permanent  outlay 
of  about  £30  per  aimum.  We  are  glad  to 
find  that,  during  the  last  few  months,  sev». 
ral  additional  life-boat  stations  have  betA 
formed  by  this  Institution  along  our  coasts, 
and  several  old  boata  replaced  by  others  of 
an  improved  construction,  some  of  which 
have  already  done  good  service.  There  were 
present  at  the  trials  Captain  Washington, 
ILN.;  Captain  Ward,  II.N. ;  Lieutenant 
RopestoriT,  of  the  Danish  Rciyal  Navy ;  Mr. 
Lewis,  the  secretary;  Mr.  Prowse,  and 
several  other  gentlemen. 


508 


Griffith's  screw  profeluer. 


GRIFFITH'S   SCREW  PROPELLER. 

An  experiment  of  an  important  character, 
instituted  under  the  direction  of  the  Penin- 
sular and  Oriental  Steam  Navigation  Com- 
pany, was  made  on  Thursday  last  at  South- 
ampton, with  a  view  of  testing  the  merits 
of  Griffith*^  Patent  Screw .  propeller,  in 
ships  of  large  tonnage.  For  this  purpose, 
the  Cadiz,  a  new  iron  steamer  of  beautiful 
model,  built  by  Messrs.  Tod  and  MacGre- 
gor,  of  Greenock,  of  950  tons  burden,  and 
220  nominal  horse  power,  was  taken  out  on 
a  trial  trip  to  try  the  resiilts  to  be  obtained 


from  this  propeller,  now  fitted  for  the  fint 
time  to  one  of  the  Company's  ships.  This 
form  of  screw  has  already  been  tried  with 
success  on  board  some  of  the  ships  of  the 
Royal  Navy,  as  already  detailed  by  us,  and  as 
its  construction  has  been  already  described 
in  the  Meek,  Mag.  an  explanation  of  its 
merits  is  unnecessary.  A  number  of  gen- 
tleraen  attended  on  board  the  CadiXt  which 
left  the  Docks  at  half-past  10  a.m.,  and  pro- 
ceeded to  Stoke' s-bay,  where  a  series  of 
runs  were  made  at  the  measured  mile,  the 
results  of  which  are  as  follow : 


With  GiiffUh*s  PatetU  Screw, 


Revdiu 

Min.  Sec. 

Knots. 

Feet. 

tions. 

1st  run 

6-23 

9-399  Pitch  of  the  screw 

18 

18| 

2nd  — 

6-32 

9183 

— 

18 

181 

3rd  — 

5-40 

10-588 

_ 

17 

19 

4th  — 

7-24 

8-108 

^. 

17 

19 

5th  — 

5-33 

10-810 

._ 

15 

20* 

6th  — 

7-2 

8-530 

— 

15 

204 

7th  — 

5-29 

10-942 

— 

18 

23 

8th  — 

6-34 

9-137 

—— 

13 

22 

9th  — 

515 

11-428 

~— 

n 

24i 

10th  — 

613 

9-661 

—m 

11 

26 

A  few  days  since  the  Cadiz  was  tried  with 
six  similar  runs,  propelled  by  tlie  ordinary 
screw,  the  result  of  which  was  an  average 
speed  of  10-20  knots.  The  mean  speed  of 
the  two  last  trials  of  to-day  being  with  the 
pitch  of  the  screw  at  11  feet  11*54,  an  im- 
provement of  about  a  quarter  of  a  knot  per 
hour  in  favour  of  Griffith's  patent  has  been 
effected.  The  great  advantage  of  this  screw 
consists  in  the  lessened  vibration  of  the 
ship  when  under  steam,  and  the  facility 
with  which  it  can  be  feathered  and  the  pitch 
altered  to  accommodate  the  vessel  when 
under  canvas. 

Just  as  the  Cadiz  got  to  Spithead  she  met 
the  Rajah,  a  new  vessel  belonging  to  this 
Company,  coming  from  London  and  bound 
for  Southampton,  whence  she  is  to  sail  in 
a  few  days  for  India,  to  be  employed  as  a 
steam  collier  in  carrying  coals  from  the 
Eastern  Archipelago  Company's  mines  at 
Labuan,  in  Borneo,  to  Singapore,  for  the 
use  of  the  Company's  fleet  on  the  Indian 
station.  The  Rajah  is  of  only  60-horse 
power,  and  will  carry  600  tons  of  coal  every 
trip. 

The  experiments  were  resumed  on  Sa. 
turday,  some  little  alterations  and  adjust- 
ments having  been  found  necessary  by  the 
previous  trials.  The  object  was  to  test  the 
new  screw  under  both  steam  and  canvas, 
the  wind  on  the  previous  occasion  not 
having  been  sufficiently  strong  to  use  the 
sails.  The  first  trial  was  made  with  the 
angle  of  the  blades  set  at  a  coarse  pitch, 
when  the   engines  made   22^    revolutions 


with  the  fore  and  aft  sails  set  In  this 
manner  the  Cadiz  went  from  Soothamptoii 
dock  to  Stoke's  Bay — a  distance  of  14 
miles — within  the  hour,  and  subseauently 
ran  the  measured  mile,  with  a  light  breese, 
as  follows : 

Revo- 
lutions. Steam.  Vacuum.  Ttaue.    Speed. 

Utrun...S24    lOillM    M   4m.  MMe.  12-S45 
2ndrun..2Sl    10  26}    5      M         lO-flW 

Mean  speed  11*577  knots  per  hour. 

The  screw  was  now  placed  in  a  vertical 
position  to  test  tlie  vessel  under  canvas 
only,  the  angle  of  the  blades  being  the 
same,  and  by  the  log  the  sliip  made  5  knots, 
and  the  same  at  the  measured  mile.  The 
question  next  to  be  settled  was,  what  would 
be  the  difference  with  the  blades  feathered 
fore  and  aft  instead  of  being  at  the  pro- 
pelling angle.  Some  of  the  nautical  geii> 
tlemeii  present  estimated  the  difference  of 
resistance  would  be  eoual  to  2  knots,  from 
experiments  which  have  'recently  been 
made  in  the  Channel  with  some  of  the 
Australian  steamers.  The  blades  were 
therefore  adjusted  fore  and  aft,  and,  there 
being  no  difference  in  the  wind,  the  log 
sliowed  precisely  the  same  result  as  before, 
the  ship  in  both  trials  steering  admirably, 
t!ie  small  surface  and  peculiar  form  of  the 
blades  of  the  propeller  appearing  to  offer  no 
impediment  to  the  action  of  the  rudder  or 
to  the  speed  of  the  ship.  This  point  being 
satisfactorily  settled,  the  blades  were  altered 
to  a  propelling  angle  of  a  finer  pitch  than 
before,  and  with  this  the  engines  made 
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25  reTolutions  daring  the  return  to  South- 
ampton. 

The  experiments  made  on  Thursday 
showed  how  completely  the  propeller  holds 
the  engines,  and  thus  provides  for  the 
control  of  the  revolutions  of  the  machinery, 
and  the  consequent  consumption  of  fuel,  by 
altering  the  angle  of  the  blades.  This  is  a 
most  valuable  feature  for  ships  making  long 
voyages;  for  whenever  the  vessel  may  be 
found  to  be  getting  short  of  coals,  by 
increasing  the  pitch  of  the  screw,  the 
engines  may  be  reduced  in  the  number  of 
revolutions ;  and  although  a  very  consider- 
able quantity  of  coal  would  thereby  be 
saved — say  to  the  e^^tent  of  20  to  40  per 
cent.,  yet  the  speed  of  the  vessel  would 
only  be  lessened  from  one  to  two  knots 
under  steam  alone. 

The  common  screw  with  which  the  Cadiz 
was  tried,  about  a  fortnight  since,  was  a 
three-bladed  one  of  12  feet  diameter,  having 
a  surface  of  47  feet  With  this  an  average 
speed  of  10^  knots  was  attained,  the  en- 
gines making  26^  revolutions,  with  10^  lb. 
pressure.  Griffith's  screw,  as  fitted  to  the 
Cadiz,  is  only  a  two-bladed  one,  with  a 
propelling  surface  of  21  feet;  and  so  small 
did  it  appear  when  attached  to  this  vessel, 
that  many  persons  were  inclined  to  doubt  if 
it  would  drive  the  ship  at  all.  It  is  now 
being  fitted  to  Her  Majesty's  screw  line-of- 
battle  ship  Agamemnon,  and  to  the  leviathan 
steamer.  Great  Britain,  at  LiverpooL 


ON  THE  STABILITY  OF  LOCOMO- 
TIVE ENGINES. 

The  following  article  on  the  principles 
to  be  observed  in  ensuring  the  greatest  sta- 
bility of  locomotive  engines,  is  taken  from 
Mr.  D.  K.  Clark's  "  Railway  Machinery, " 
and  will  be  found  to  contain  many  valuable 
rules  of  practice: 

It  has  been  shown  that  the  stability  of 
the  locomotive  as  a  carriage  depends  mainly 
on  the  internal  arrangement,  the  balancing 
of  the  revolving  and  reciprocating  masses, 
the  disposal  of  the  wheels  and  axles,  and 
the  distribution  of  the  load.  Whereas,  it 
has  usually  been  held  fo  be  a  necessary  con- 
dition of  steadiness  that  the  axles  should 
be  equally  loaded,  and  that  the  extreme  axles 
especially  should  be  well  loaded ;  it  appears 
that,  however  beneficial  as  a  corrective,  this 
condition  can  be  viewed  only  as  an  expe- 
dient, and  that,  though  it  may  lop  off  some 
of.  the  gprosser  forms  of  instability,  it  leaves 
untouched  the  more  deeply- seated  and 
equally  formidable  disturbing  causes.  Fur- 
ther,  it  is  found  that,  when  the  internal 


disturbing  causes  are  balanced,  and  the  ex- 
treme axles  properly  placed  fore  and  aft,  to 
control  the  suspended  masses,  great  and 
valuable  liberties  may  be  uken  with  the 
general  arrangement,  and  with  the  distribu- 
tion of  the  weight  upon  the  axles,  without 
damaging  the  carriage  qualifications  of  the 
machine.  By  a  proper  attention  to  detail, 
outside  and  inside,  cylinder-engines  may 
be  made  equally  steady,  the  centre  of  gra- 
vity may  be  high  or  low,  within  practical 
limits,  the  driving-wheels  may  be  placed 
anywhere,  and  the  loads  on  the  axles  may 
be  proportioned  at  pleasure,  reserving  a 
small  proportion  for  necessary  leading 
weight. 

Balance  qf  the  internal  disturbing  forcet, — 
The  instability  arising  from  the  internal 
unbalanced    action    of  the  machinery  is 
developed  in  four  different  forms  of  oscil- 
lation  —  sinuous,  pitching,    rocking,  and 
reciprocating  fore-and-afl  movements.    The 
first  and  last  are  caused  by  the  recipro- 
cating masses  of  the  crank,  piston,  and  con- 
nections,   and  by  unequal  admissions  of 
steam  to  the  front  and  back  ends  of  the 
cylinders ;  the  second  and  third  by  the  ob- 
lique action  of  the  connecting-rods  on  the 
guide-bars,  due  to  the  steam  pressure,  and 
by  the  direct  pressure  of  the  steam  in  in- 
clined cylinders.  With  outside  cylinders  the 
action  of  these  causes  is  better  developed 
than  with  inside  cylinders.    The  former 
irregular  motions  are  removed  by  the  appli. 
cation  of  counterweights  in  the  wheels,  be- 
tween  the  spokes,  eauivalent,  with  outside 
cylinders,  to  the  whole  revolving  and  reci- 
procating weights  of  the  crank,  piston,  and 
connections  referred  to  the  crank-pin,  and 
exactly  opposed  to  the  crank ;  and,  with 
cylinders  inside,  to  about  three-fourths  of 
this  weight,  more  or  less,  according  to  the 
greater  or  less  width  apart  of  the  cylinders, 
not  directly  opposed  to  the  crank,  hut  di> 
verging  to  one  side  towards  the  counter 
weight  in  the  neighbouring  wheel,  wboi 
seen  in  side  elevation.    The  other  irregular 
movements  are  controlled    and   rendered 
harmless  by  an  adjustment  of  the  valre- 
gear  to  cut  off  the  steam  equally  for  the 
front  and  back  strokes,  by  the  use  of  a  suf- 
ficiently long  connecting-rod,  at  least  six 
times  the  length  of  crank,  by  placing  the 
cylinders  horizontally,  or  nearly  so,  at  an 
angle  not  greater  than  1  in  10  for  high- 
speed engines,  and  1  in  8  for  engines  nm- 
ning  under  30  miles  per  hour ;  and  by  regu- 
lating the  fiexibility  of  the  springs.    For 
all  practical  purposes,  an  angle  of  1  in  14 
is  a.H  good  as  a  horizontal  position  for  the 
cylinders;  and  for  speeds  under  20  miles 
an  angle  of  1  in  6  may  be  tolerated. 

The  advantages  of  balancing  the  ma- 
chinery are,  that  the  motion  is  steadier,  the 
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straining  of  the  engii^e  and  rails  is  leas,  there 
is  less  tear  and  wear  of  everything  ooncerned, 
there  is  less  resistance  to  the  progressive 
motion  on  the  rails,  with  the  sau^e  power  a 
higher  speed  is  attainable,  and  the  facilities 
for  carrying  out  the  naost  desirable  arrange- 
n)ent  of  the  machine  are  ereatly  increased. 

Incidental  causes  qf  tnstabiUty. — Insta- 
bility is  also  occasioned  and  increased  in- 
ternally by  a  want  of  parallelism  of  the  axles, 
which  leads  the  carriage  to  run  awry ;  by 
the  play  of  the  axle-Doxes  between  thei^r 
guards,  which  throws  t^e  axles  off  the 
square ;  by  the  wear  of  tyres  into  hollow 
sections,  and  by  their  unequal  wear,  form- 
ing wheels  of  unequal  diameters,  both  of 
which  results  increase  tl)e  oscillatory  move- 
ments. 

Engines  are  liable  to  vertical  instability 
when  the  centre  of  the  drawbar  is  above  th^ 
level  of  the  centre  of  the  driving-axle,  as 
the  tendency  of  the  difference  of  the  level  is 
to  relieve  the  leading  wheels  of  their  load. 

The  external  causes  of  instability,  in  the 
permanent  way,  are  to  be  found  in  the  form 
and  clearance  of  the  rails,  and  in  their  want 
of  exact  gauffe.  If  the  rails  be  flat-headed, 
either  by  the  original  section,  by  wea^r, 
bruising,  or  otherwise,  the  wheels  find 
themselves  running,  in  virtue  of  their 
conicity,  oil  constantly  varying  diameters* 
A  rounded  head  reduces  the  limits  of  this 
variation,  and  promotes  stability.  If  th^ 
clearance  of  the  rails  and  the  wheel  flanges, 
usually  a  total  of  half  an  inch,  be  locally 
reduced  or  increased,  concussions  laterally 
are  increased  in  the  flrst  case,  and  in  the 
second  the  rolling  diameter  of  the  wheel, 
when  going  straight  ahead,  is  v^ied.  /i 
want  of  gauge  laterally  of  vertically  19 
similarly  unfavourable. 

jirrangeiMnt  <if  the  frame j  the  axle-b^9rings, 
and  sf[rings* — In  general,  outside  bearings, 
springs,  and  frames  should  be  employed  for 
the  merely  parryina  J^xles,  and  inside  bear- 
ings »lone  for  the  driving  and  oou^led 
a^Te^r  ^^6  duplicate  frame-plates  req\iire4 
on  each  side  for  this  purpose,  when  properly 
united,  greatly  increase  the  strength  of  the 
frame  i  and  abundance  of  room  is  made  for 
the  rorings  and  their  connections.  The 
lateral  spread  of  bearing  is  speclaiiy  useful 
for  outside  cylinder  engines.  In  goods 
engines,  with  all  the  assies  coupled,  inside 
bearings  alone  ahould  be  employed.  For 
engines  under  twelve  to  fifteen  tons  weight, 
inside  bearings  only  may  be  used,  for  sim- 
plicity of  framing,  and  in  consideration  aluo 
of  the  lighter  loads,  and  the  greater  space 
for  the  stowage  of  inside  springs.  The 
Bpringa  may  he  linked,  for  the  sake  of  com- 
pensation, in  some  of  the  ways  already 
described,  particularly  in  coupled  engines. 

Arrangement  and  timber  <^thc  axles, — Sta- 


bility depends  greatly  on  t|ie  arrangement 
of  the  axles  ancTsprings  ;  and  the  necessary 
conditions  are  regulated  by  the  speed  on 
the  rails.  1st.  For  high-speed  engines,  or 
such  as  are  destined  to  ran  above  20  to  25 
miles  per  hour,  the  machine  roust  be  well 
supported  fore  and  aft ;  the  centre  of  the 
leading  axle  should,  in  all  cases,  be  within 
12  inches  from  (he  smoke-box  tube-plate, 
or  from  the  bac]^  of  the  cylinders,  when 
these  are  in  front ;  or  at  least  not  more,  in 
any  case,  than  30  inches  from  the  mid- 
length  of  the  cylinders.  The  trailing  axle 
should  invariably  be  behin4  the  fire-box,  as 
closely  as  otherwise  desirable,  to  limit  this 
wheel  base;  though  this  condition  may, 
perhaps,  be  relaxed  in  the  case  of  light 
engines  under  12  tons,  with  four  wheels. 
2nd.  For  low-speed  engines,  running  under 
2Q  miles  per  hour,  the  foreeoing  conditions 
should  be  attended  to  when  convenient* 
One  axle  may.  however,  be  withdrawn,  in 
engines  under  18  toj^s  total  weight,  leaving 
only  two  axles ;  and  the  fir^bo^c  m^y  he 
overhung  without  injury  to  the  carriage  \ 
the  cylm4er6.  whether  inside  or  outside, 
may  also  be  placed  horizontally,  and  over- 
hung sufllcientiy  to  clear  the  leading  wheels, 
as  in  Nos.  8,  14,  31,  35,  of  diagram-plate  6^ 
In  engines  with  independent  wheels  the 
axles  should  be  arranged  with  reference 
to  the  loads  they  require.  The  leading 
axle  demim^p  weight  to  keep  the  wheels  to 
the  rails,  and  the  driving  axle  requires 
weight  for  adhesion ;  the  two  axles  have 
separate  functions,  and  they  should  not  be 
identified  or  combined  in  one,  as  in  No.  10, 
diagram-plafe  Q.  In  well-balaqeed  and  well- 
arranged  engines,  one-fourth  of  the  total 
weight  is,  we  believe,  necessary  and  suffi- 
cient for  the  leading  wheels.  The  pontion 
of  t^e  lip^ding  axle  being  fiyed  aa  above 
specified,  the  besi  ppsition  of  ^be  driving 
axle  is  in  front  of  the  fire-box,  fs  there  the 
greatest  amount  of  driving  load  is  available, 
out  of  a  given  total  weight  of  engine.  If 
behind  the  fire-box,  it  cannot  receive  above 
one-half  of  th^  wbple  weighty  as  it  involves 
an  equal  and  unnecessary  outlay  of  leading 
weight,  and,  upon  the  i^hole,  a  weightier 
engine  for  the  same  driving  load.  Com. 
paring  Nos.  7  and  34,  diagram-plate  6,  w^ 
nave  the  following  total  and  driving  weighta^ 

Position  Qf    «._t«i     ni4««n> 

as  to  fire-box.  ^•«"-  welfkt. 
Toag.      Tens. 
No.  7  (Bury),         In  Front     20J         12 
No.84(Crampton),  Behind        27  11} 

Difference,    6f 

From  this  it  is  apparent  that  a  20-t(m 
ordinary   engine   cpmmanda   as   great  a 
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driving  load  as  a  97'^<>^  engine  with  )iind 
drivers ;  while,  if  balaqoedi  it  runs  equally 
steady. 

It  rollows  that,  if  the  driving  axle  should 
lie  in  front  of  the  fire-boX|  an  extra  pair  pf 
wheels  are  required  behind;  and  a  six- 
wheeled  engine  is  the  result.  The  trailing- 
axle  does  not  rec^uire  a|}ove  1  or  two  tons 
of  load,  as  its  function  is  simply  to  receive 
and  absorb  the  pitching  of  the  engine. 
Thus,  the  advantage  of  ordinary  four- 
wheeled  engines,  in  securing  a  large  pro- 
portion of  driving  load,  may  be  substantially 
combined  with  the  utility  of  an  extra  axle 
behind.  In  6-whee)  engines  with  central 
drivers,  the  rails,  it  is  true,  are  liable,  as 
observed  by  Mr.  W.  B.  Adams,  to  deflect 
under  the  driving  load,  if  excessive,  and  to 
throw  it  partly  on  the  end  wheels,  causing 
the  engine  to  slip  ;  and  this  is  a  circumstance 
which  v^'ith  ei^treme  drivers  cannot  take 
place.  Th^  true  remedy  is  not,  as  has  been 
argued  b^  the  advocates  of  four-wheeled 
engines,  to  remove  the  trailing- wheels,  but 
to  litifibn  the  rails ;  and,  besides,  the  cen- 
tral springs  may  be  made  of  great  flexibi- 
lity, to  fouow  vp  the  deflections  of  the  rails 
without  xnateri^ly  reducing  the  driving 
load. 

Consistently  w|th  stability,  then,  one- 
fourth  at  least  of  the  total  weight  should  be 
placed  on  the  leading  axle,  and  one- twelfth 
on  the  trailing  axle,  and  tl^e  remainder,  or 
two-thirds,  on  the  driving  axle.  But  12 
tons  is  the  greatest  load,  with  regard  to  the 
rails,  that  ought  to  be  placed  on  one  pair  of 
wheels.  Now,  12  tons  are  two-thirds  of  18 
tons,  therefore  18  tons  is  the  greatest  useful 
weight  of  single- wheel  engines,  with  respect 
to  their  available  traction  loads^  as  tlie 
extra  wei|fht  of  heavier  engines  must  be 
borne  entirely  on  the  leading  and  trailing 
axles.  Accordingly,  Sharp's  engine.  No.  5, 
of  18  tons,  would,  were  the  driving  axle 
nearer  the  firebox,  command  as  great  a 
traction  load  as  fury's.  No.  7,  of  204  tons, 
and  Wilson's  and  Hawthorn's,  Nos.  6  and 
8,  of  27  tons  ;  and  the  extra  weight  of 
these  engines  is  useful  only  as  it  represents 
greater  steam-producing  power.  As  a  high- 
speed, steam-producing  engine,  Crampton's, 
No.  34,  of  27  tons,  is  on  a  par  with  the 
others,  as  it  is  heavy  enough  to  command 
the  practical  maximum  of  driving  load :  but 
for  total  weights  of  less  than  24,  or  twice 
12  tons,  Crampton's  arrangement  is  inferior 
to  tha  others,  as  respeota  the  available 
traptioa  load* 

It  follows,  that  passenger-engines  above 
18  or  20  tons  weight  should  have  one  of  the 
axles  coupled,  to  admit  of  the  distribution 
and  useful  employment  of  the  extra  weight ; 
exaept  aDch  as  are  chiefly  employed  in  nm 
at  express  «pf  ^ds^  i^  whict^  (pQ  4e§i49rata 


t^e  great  evaporating  power  ^pd  free  run- 
ning, with  a  moderate  driving  load. 

In  coupled  engines  the  main  point  in  the 
distribution  of  the  weight  is  to  equalise  thp 
load  on  the  coupled  axles,  without  throwing 
any  superfluous  load  on  the  disengaged 
wheels,  if  there  be  any.  With  the  hind 
wheels  coupled,  a  total  of  32  tons  is  required 
to  yield  24  tons,  the  maximum  of  driving 
weight  on  two  coupled  axles,  namely,  one- 
fourth  or  8  tons  leading,  12  tons  driving, 
and  12  tons  trailing ;  with  tlie  fore  wheels 
coupled,  the  total  is  26 1  tons,  namely,  1^ 
tons  leading,  12  tons  driving,  and  one- 
twelfth,  or  2i  tons,  trailing ;  with  all  the 
wheels  coupled,  24  tons  would  yield  the 
san^e  traction  load.  Thus,  to  yield  the 
same  traction  load,  the  totsd  weights  of  the 
three  classes  of  coupled  engines,  when  their 
leading  and  trailing  loads  are  duly  attended 
to,  are  as  32,  26},  24,  or  as  1*33,  11,  |, 
respectively,  for  coupled  hind  wheels, 
coupled  fore  wheels,  and  six  wheels  coupled, 

Upon  the  whole,  six-wheeled  engines 
with  the  hind-wheels  coupled  appear  to  be 
the  best  arrangement  for  four  coupled- 
wheel  high-speed  engines,  as  the  leading 
wheels,  charged  with  a  suitable  load,  are 
free  for  their  proper  function,  and  are  unbur- 
dened with  driving  weight ;  with  outside 
cylinders  no  other  arrangement  is  properly 
available,  as  the  leading  wheels  should  be 
free  and  of  smaller  diameter,  to  perpiit  pf  a 
suitable  adiustment  of  the  cylinder  at  a  mo- 
derate inclmation.  When  the  hind-driviqg 
load  is  materially  inferior  to  the  middle  ]oad,  it 
may  be  increased  by  the  application  of  extra 
dead  weight  over  the  axle,  in  the  form  of  a 
heavy  foot-plate  of  cast-iron,  or  otherwise, 

The  loads  on  the  axles  are  regulated  by 
their  relative  distances  from  the  centre  of 
gravity  of  the  whole  machine.  There  \^ 
great  uniformity  in  the  locality  of  the 
centre  of  gravity,  ip  similarly-arranged  en- 
gines. In  engines  like  Nos.  6,  18,  19,  ^Q, 
with  104  to  11 -feet  barrels,  and  iVge  fire- 
boxes, the  centre  lies  about  7i  feet  froip 
the  fore-end  of  the  barrel,  or  3  f^et  in  front 
of  the  flrebox-sheli.  In  these  cases,  the 
firebox  and  the  trailing-wheels  appear  to 
balance  the  greater  part  of  the  barrel,  the 
cylinders  and  gearing,  and  the  leading 
wheels.  In  other  cases,  as  Nos.  14,  17, 
and  31,  the  extra  length  of  barrel  is  neu- 
tralised by  the  advance  of  the  hind-wheels, 
aided,  in  the  first  and  third  cases,  by  the 
greater  overhang  of  the  cylinders,  an5  the 
centre  is,  as  in  the  others,  about  7^  feet 
from  the  front  of  the  barrel.  lu  Nps.  5, 30, 
and  42,  with  shorter  barrels  and  shorter 
fire-boxes,  and  very  advanced  driving-axles, 
the  centre  is  12  to  15.  inch(  i  nearer  the 
front,  and  is  still  3  to  3^  fvc  l  before  the 
firebox-shell. 
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Now,  a  10)-feet  barrel  g^ves  an  11 -feet 
tube  nearly,  whicb  is  a  lengtb  suitable  for 
every  size  of  boiler ;  length  of  boiler,  also, 
in  so  far  as  it  involves  length  of  carriage,  is 
conducive  to  stability;  besides' that,  inde- 
pendently of  the  magnitude  of  the  machine, 
the  length  must  bear  a  sujficient  ratio  to 
the  gauge  of  the  rails;  moreover,  the 
driviog-axle  must  clear  the  back  of  the 
cylinder  sufficiently  to  make  room  for  con- 
nections.  The  length  of  barrel,  therefore, 
should  not  be  less  than  10  or  10|  feet,  and 
we  have  the  certainty  of  finding  the  centre 
of  gravity  considerably  in  advance  of  the 
firebox. 

The  normal  arrangement  (No.  4)  of  the 
locomotive  as  a  carriage,  elaborated  by  Ste- 
phenson, appears,  upon  the  whole,  to  be  the 
most  generally  excellent,  and  will  be  ad- 
hered to  as  such  in  the  discussions  which 
follow.  The  general  features  are — cylinders 
in  front,  horizontal ;  six  wheels,  of  which 
the  drivers  are  in  the  middle,  in  front  of  the 
firebox,  and  the  trailing  wheels  behind  it ; 
boiler  of  the  usual  form,  with  horizontal 
tubes. 

For  passing  freely  along  curves,  the  lead- 
ing and  driving  wheel-flanges  should  be 
kept  up  to  the  full  section,  1^  inch  thick, 
with  ^  inch  clearance  on  each  side,  or  a 
total  of  i  inch;    and  the  trailing  wheels 
should  be  formed  either  plain,  or  with  thin- 
ner flanges,  according   to   circumstances. 
If  the  driving-axle  be  well  up  to  the  fire- 
box, and  the  hind  load  under  2  tons,  the 
hind-wheels   should  not  be  fianged,  as,  in 
backing  into  sidings,  &c.,  they  take  the  lead, 
and  may  be  insufficient  to  control  the  whole 
mass ;  and,  consequently,  with  flanges,  they 
may  over-ride  the  rails,  and  lead  the  engine 
off  the  line.     If  the  hind  load  be  materially 
above  2  tons,  the  wheels  should  have  thin 
flanges,  five-eights  or  three-fourths  of  an  inch 
thick,  with  at  least  three-fourths  of  an  inch 
clearance  on  each  side,  to  allow  free  running 
ahead,  and  to  lead  the  engine  in  backing. 
The  hind  flanges  might  indeed  be  removed, 
even  when  loaded  sufficiently  for  leading, 
where  the  driving-wheels    are  placed  well 
back,  as  the  driving  flanges  might  lead  the 
engine  in  backing,  just  as  in  a  four-wheel 
engine ;  this  is  not  done,  however,  with  the 
same  fiicility,  because  the  hind  wheels,  with 
their  loads,  have  a  leverage  upon  the  drivers, 
and  offer  a  resistance  to  the  lateral  transla- 
tion to  which  they  are  subjected  on  curves ; 
this    increases  the  duty    of   the    drivers, 
and  is  an  extra   duty  to  which  they  are 
Dot  subject  in  four-wheel  engines.     Hence 
the  propriety  of  removing  the  hind  flanges 
when  lightly  loaded,  for  safety  in  backing, 
and  of  retaining  them,  when   sufficiently 
loaded,  for  facility:  in  backing.    This  is  a 
safe  ganaral  rulr/    or,  when  the  back  loads 


are  light,  the  driving-wheels  are  necessarily 
well  back  and  well  placed  for  leading  back- 
wards; and  when  the  drivers  are  too  far 
forward  to  lead  well  in  backing,  the  hind 
wheels  arc  necessarily  well  loaded,  and 
suitably  qualified  to  lead.  Thus  the  steady, 
ing  or  wheel  base  remains  unrestricted, 
while  the  acting  flange-base  is  suitably 
limited.  On  this  system,  the  driving 
wheel-flanges  are  desigrned  to  take  the  chief 
centriftigal  strain  of  the  engine,  throwing 
the  front  wheels  free  for  leading.  Upon 
inside  cranks  having  inside  bearings  alone, 
as  they  ought  to  have,  this  ttrain  does  not 
operate  injuriously ;  for  concussion,  not 
mere  pressure,  is  what  ruins  an  axle. 

When  the  cylinders  are  outside  and  over- 
hung  in  front,  the  leading  wheels,  when 
free,  may  be  8§  feet  diameter  with  6-feet 
driving  wheels,  3  feet  9  inches  with  fi^-feet 
'  wheels,  and  4  feet  with  7-feet  wheels.  For 
inside  cylinders  they  may  be  3^  feet  with 
5-feet  driving  wheels,  4^  feet  for  6-feet 
wheels,  and  5^  feet  for  7-feet-wheels.  In 
all  cases  they  should  be  as  large  as  possible, 
consistent  with  the  due  arrangement  of  the 
engine.  The  hind  wheels,  when  free,  may 
be  of  the  same  diameters  ^B  those  just  given 
for  the  leaders.  It  is  a  bad  practice  to  assume, 
as  is  commonly  done,  that,  on  the  score  of 
safety,  single  leading-wheels  should  not 
exceed  4  feet.  In  all  cases,  the  leading 
axle-guards  must  be  well  bound  and  prac- 
tically inflexible,  to  discourage  oscillation, 
and  keep  the  head  of  the  engine  to  the  rails. 
In  coupled  engines,  the  leading  axle  should, 
when  practicable,  be  left  free.  When  five, 
it  should  not  be  heavily  loaded ;  it  should 
have  outside  bearings  and  springs,  to  in- 
crease the  stability,  and  the  accommoda- 
tion for  springs,  &c.  The  middle  axle- 
guards,  on  the  system  of  the  reduced  flange- 
base,  must  also  be  inflexible,  for  which  their 
shortness  and  strength  are  favourable.  The 
hind-axle-guards  may  and  should  possess 
some  flexibility,  to  ease  the  engine  over  an 
occasional  hitch. 

The  buffing  springs  between  engine  and 
tender  should  be  of  very  moderate  strength, 
equivalent,  in  fact,  to  such  as  are  applied 
between  carriages. 

Swivelling  bogies  at  the  front  of  the 
engine,  carrying  two  pairs  of  leading- 
wheels,  are  recommended  for  lines  on  which 

the  ruling  curves  are  of  a  f-mile  radius  or 
less.  Loose  wheels  on  the  axles,  rolling 
independently  of  each  other,  though  un- 
doubtedly of  some  advantage  on  curves, 
have  not,  as  yet,  been  made  to  work  well  in 
practice.  From  what  is  known  of  ordinary 
carriage-wheels,  there  seems  no  doubt  of 
the  feasibility  of  loose  wheels  on  railways. 


THE  XIS8ISSIPPI  AMD  OHIO  BIVEB8. 


513 


Thefilhwing  TaUe  thowt  the  imtable-DUtri- 
hutUm  sf  the  Total  Weight  on  the  Axies  qf 
Unewpled  Six-wheel  Engines.  From  9  to 
IS  tone  Total  Weight. 


«■*       M       m    w     9       V-  A 

Dlitrllratioii  of  the  Weight. 

Total  Weif ht. 

• 

Leading 

Driving 

Trailing 

Axle 

Axle. 

Axle. 

toni. 

tons.  cwt. 

tons.  cwt. 

tons.  cwt. 

3       5 

6        0 

0      15 

a      10 

6      13 

0      17 

3      15 

7       7 

0      18 

S       0 

8       0 

1        0 

S        5 

8      13 

1        3 

■  14 

3      10 

9        7 

1        3 

S      15 

10        0 

1        5 

4        0 

10      IS 

1        7 

4        5 

11        7 

1        8 

4      10 

13        0 

1      10 

For  single  eneines  aboye  18  tons,  the 
distribution  of  the  weight  is  a  matter  of 
indifference,  beyond  the  placing  of  12  tons 
on  the  driving  wheels,  and  one-fourth  of  the 
whole  weight  upon  the  leaders. 


RETIRING    PENSIONS    TO    ENGI- 
NEERS IN  THE  ROYAL  NAVY. 

It  has  reached  us  Arom  a  source  upon 

which  we  can  place  complete  reliance,  that 

at  length  it  has  been  determined  by  the 

Government  that  engineers  in  the  Royal 

Navy  shall  be  entitled  to  retiring  pensions, 

or  superannuation  allowances,  when  per- 
manently disabled  for  further  service  by 
accident,  illness,  or  otherwise.  An  order 
in  council  has  been  signed  by  Her  Majesty, 
carrying  this  meritorious  d(;jtermination  into 
eiTect,  and  the  following,  we  understand,  is 
the  scale  of  allowances  to  be  made  in  the 
several  grades  of  this  branch  of  the  service. 
Inspectors  of  steam  machinery  afloat  are  to 
have  from  £180  to  £180  per  annum.  Chief 
engineers'  allowances  will  vary  according 
to  their  length  of  service.  If  they  have 
served  for  12  years,  they  are  to  have  from 
£110  to  £180 ;  if  for  6  years,  fi-om  £85  to 
£105 ;  if  for  3  years,  firom  £75  to  £90. 
Assistant  engineers'  allowances  will  also 
depend  upon  length  of  service.  If  they 
have  served  for  20  years,  they  are  to  receive 
from  £S5  to  £75 ;  if  for  10  years,  £50  to 
£80 ;  if  for  3  years,  £40  to  £50.  The 
justice  of  awarding  pensions  to  naval 
engineers  is  a  point  for  which  we  have 
long  contended ;  and  the  concession  of 
which,  while  it  tends  to  promote  a  healthy 
emulation  in  this  important  department, 


redounds  very  much  to  the  credit  of  the 
Government  by  which  it  has  been  made. 


The  Minisetppi  and  Ohio  Rhers.  Contain^, 
ing  Plan*  for  the  Protection  of  the  Delta 
from  Inundation ;  and  Inoeetigitfione  on  the 
Impractibility  and  Coet  of  Improving  the 
Navigation  of  the  Ohio  and  other  Rivert  by 
meant  of  Reeervoin  ;  with  an  Append*  on 
the  Bars  at  the  mouth*  qf  the  Mietieeippi, 
By  Charles  Ellet,  J.  R.,  Civil  En- 
gineer. Philadelphia :  Lippincott,  Gram- 
bo,  and  Co. 

We  have  perused  this  volume  with  con- 
siderable interest.  The  immensity  of  the 
subject  upon  which  it  treats  so  far  exceeds 
any  British,  or  even  European  example,  as 

to  excite  a  bewildering  astonishment  in  the 
mind  of  an  English  reader.     The  rapid 
growth  of  agriculture  and  of  commerce  in 
the  United   States — ^in  itself  the  greatest 
political  wonder  of  the  age — is  here  mani- 
fested in  a  manner  which  anticipates  all  our 
calculations  by  at  least  a  century.    Can  it 
be  possible  that  upon  the  vast  surface  of 
the  North  American  continent,  men  should 
already  begin  to  jostle  each  other  for  elbow 
room  ? — That  in  a  space  of  time  but  little 
exceeding  human  memory,  and  in  a  country 
apparently  of  illimitable  extent,  the  ever- 
busy  industry  of  our  Saxon  intelligence  can 
have  indirectly  made  such  changes  in  the 
course  and  volume    of   the    mightiest  of 
rivers,  as  to  render  the  works  indicated  in 
the  volume  before  us  necessary  ?     We  have 
had  in  our  country  numerous  examples  of 
the  successful  application  of  labour  and 
skill  to  the  guidance   and  deepening  of 
rivers,  the  reclaiming  of  land  from  the  sea, 
and  the  draining  of  fens  and  lakes;   and 
these,  too,  upon  what  we  have  thought  a 
somewhat  large  scale.     But  if  all  that  we 
have  done  in  this  way,  throughout  the  his- 
tory of  the  island,  could  be  summed  to- 
gether, it  would  sink  into  utter  nothingness 
when  compared  with  what  has  been  done, 
and  is  to  be  done,  on  the  shores  and  In  the 
bed  of  the  Mississippi — the  father  of  the 
waters.    How  much  has  been  vrritten,  and 
how  much  more  has  been  said,  both  in  and 
out  of  Parliament,  on  tJie  condition  of  the 
Thames  and  its  London  affluents — Fleet 
Ditch  and  iU     feUows  —  with    all    their 
abominations?   and   how  much  has  been 
done  in  the  treatment  of  this   16  square 
miles  of  surface  t    Why,  nothing.     It  would 
seem  that  enterprise  is  paralysed  amongst 
us,  or  that  the  wealthiest  community  upon 
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f97tl»  18  oQntent  with  an  ^bridgm^nt  gf  d»ya 
— a  nauseating  life  and  a  short  one*  The 
supply  of  London  with  water,  and  the  puri- 
fication of  the  foetid  ditch  which  flows 
under  our  bridges,  is  a  work  either  beyond 
our  powers  or  our  wishes.  Let  us  see  what 
a  transplanted  generation  of  Englishmen 
can  do,  and  are  doing,  not  upon  an  area  of 
16,  but  of  .40,000  square  miles, — not  with 
a  sfnall  part  pf  a  p^Urx  rivulet  of  2S0  miles 
in  length,  but  wiU)  2,000  piles,  or  que  half 
of  the  largest  river  in  the  world. 

The  total  area  drained  by  tlie  Mississippi 
ia  1,826,600  square  miles.  The  mighty 
tjde  whioh  it  pours  ifito  \\te  ooean  is  equal  to 
103,750,000,000  cubic  feet  per  diem.  Here 
is  a  field  for  enterprise,  and  one  upon  which 
our  American  brethren  have  entered  with 
their  usual  energy  and  discretion.  The 
book  before  us  is  a  most  careful  and  elabo- 
rate survey  of  the  valleys  of  the  Mississippi 
and  of  the  Ohio,  with  the  view  to  improve-, 
raenti  in  the  navigation  of  these  rivers,  the 
prevention  of  the  floods  to  whioh  they  are 
subject,  and  the  effective  drainage  of  the 
valuable  and  fertile  plains  through  which  they 
flow.  The  geological  conditions  of  the  Delta 
of  the  Mississippi,  its  gradual  formation 
and  advance  seaward,  ite  comparative  ele- 
vation at  times  above  the  levels  on  its 
banks,  the  loss  of  property  occasioned  by 
this  cause,  and  the  means  of  protection 
from  such  loss,  are  severally  treated  with 
a  minuteness  of  detail,  a  phUosophical  re- 
search, and  a  thorough  comprehension  of 
remedial  resources,  as  to  give  at  once  a 
most  impressive  notion  of  the  gigantip 
agencies  to  be  controlled,  and  of  the  capa- 
city of  the  engineer  for  the  laqk  he  hat 
undertaken. 

The  delta  of  this  riverr-^ual  in  extent 
to  a  moderate  kingdom — is  merely  «  deposit 
from  its  waters,  This  process  of  deposi- 
tipn,  which  has  already  elongated  the  stream 
nearly  1,200  milesi  is  still  going  on*  and 
when  it  is  considered  that  the  quantity  of 
rain  which  annually  falls  into  the  basin  of 
the  Mississippi  —  all  of  which  must  be 
drained  by  the  river,  or  earried  off  by  eva- 
poration— amount^  to  the  astounding  sum 
of  US  985,484,800,000  cubic  feet,  it  is  evi- 
dent that  so  long  as  this  basin  presents  a 
surface  so  loosely  aggregated  as  to  be  sus- 
ceptible of  suspension  in  water,  so  long  will 
this  deposition  continue.  The  effect  of 
human  industry  upon  the  economy  of  this 
enormous  river  has  become  perceptible  in  a 
manner  which  was  not  likely  to  be  fore- 
seen, but  which  it  is  now  necessary  to  mo- 
dify. A  vast  portion  of  the  delta  baa  been 
suhjected  to  eultivation.  EmbankmeBta 
h^ve  been  thrown  up,  to  confine  the  river 
to  its  own  bed,  through  a  great  portion  of 
its  ovurie,  and  the  eonaequenoe  is,  that  in 


tifuflf  of  Aood,  the  watern  which-  iimiierly 
diffused  themselves  over  the  neighbouring 
low  lands,  are  more  or  less  restrained  in 
this  part  of  their  course,  aad  £ill  with 
greatly  increased  volume  upon  the  districts 
below.  The  means  by  which  it  is  proposed 
to  regulate  the  currents  are  highly  ingeni- 
ous,  no  doubt  practicable,  and  having  also 
the  great  advantage  of  maintaining  at  all 
times  that  depth  of  water  in  the  Ohio  and 
other  tributaries,  which  is  essential  to  con- 
tinuous navigation.  The  improvement  of 
the  embouchures  of  the  river  are  not  lost 
sight  of,  and  the  investigations  of  Mr.  Ellet 
upon  this  subject  have  led  him  to  what  we 
believe  to  be  the  true  theory  of  the  forma- 
tion of  bars  at  the  mouths  of  rivers,  and  the 
suggestion  of  simple  iind  effectual  means 
for  their  removal  and  prevention.  This 
part  of  the  subject  is  oi  general  interest, 
and  will  be  found  as  well  adapted  to  many 
of  our  localities  as  to  those  of  the  Mexican 
Gulf. 

The  author  well  observes  in  hia  prelaoe, 
"  Containing  the  views  of  a  practical  engi- 
neer on  the  grandest  and  most  difficult 
branch  of  his  profesaion,  with  whieh  the 
skill  and  science  of  men  have  yet  attempted 
to  cope,  and  foreshadowing  a  new  and  ex- 
tensive department  of  civil  engineering,  it 
has  been  thought  by  the  publishers  that 
apart  firom  all  the  loeal  and  great  peouuiary 
interest  which  the  subject  involves,  ^long 
the  Mississippi,  this  work  could  not  &il 
to  command  the  attention  and  excite  the 
interest  of  many  professional  and  soieotifig 
readers.*'  In  this  opinion  we  entirely  con- 
cur ;  and  in  taking  leave  of  this  very  inte- 
resting work,  we  cannot  but  express  our 
pleasure  at  the  proof  it  aflbrds  us  of  the 
advanced  state  of  typography  and  its  eon- 
comitants,  paper-making  and  binding,  in  the 
United  States. 


The  Engineer  mui  Machimit'  Drawing-hoiA : 
A  Oompkie  Comm  qf  InHrueHom  fm  lAe 
/Vflc^MMl  Rn^MtT,     Blaekie  and  Son. 

The  Fourth  Part  of  thi^  excellent  work 

on  mechanical  and  geometrical  drawing  haa 

just  made  its  appeartnee,  and  well  maintains 

the    character  which  the  preceding  ones 

have  bestowed  upon  it,  as  a  course  of  in- 

struetion  in  the  «rt  of  the  draughtsman. 
This  poftion  of  the  work  contains  the  geome- 
trical part  of  the  subject,  and  includes  a  large 
number  of  oonstruetions  in  which  circlea 
and  eouilateral  polygonal  figurea  are  eon- 
cernea.  These  are  conveniently  subdivided 
into  problems  referring  to  particular  ob- 
jects in  engineering  and  in  the  arts,  Md 


A  TBEATIU  ON  QAS-WOBKB. 


516 


thair  application  in  each  ii  clearly  pointed 
out.  A  copioas  and  valuable  account  of  the 
usei  of  the  drawingrboard,  the  T-square, 
and  the  triangles  frequently  combined  with 
them,  exhibits  the  manner  in  whioh  these 
geometrical  constructions  aie  facilitated  and 
rendered  mo^e  accurate,  when  it  is  neees- 
sary  to  combine  them.  The  formation  of 
pavements  is  very  clearly  explained,  and 
an  entire  section  is  devoted  to  the  subject 
of  geometrical  proportion,  in  which  the 
mariner  of  finding  mean,  third,  and  fourth 
proportions  is  fully  gone  into.  A  oalcula^ 
tton  of  problems  on  the  ellipse  and  the  para- 
bola, in  which  the  more  important  pro- 
perties of  those  curves,  with  reference  to 
objeets  of  science  and  art,  and  the  methods 
of  theif  accurate  and  approximate  con- 
struction are  given.  The  text  is  profiisely 
illustrated  with  figures,  which  can  aoaroely 
fail  of  suiting  the  humblest  powers  of 
abstraction  ;  and  four  large  sheets  of  beau- 
tifully engraved  figures  are  included  in  the 
part  «  These  contain  the  projection  of 
helical  curves  and  surfaces,  and  of  their 
shadows  upon  planes,  and  upon  themselves, 
the  oblique  projection  of  a  spur>whee],  and 
finished  engravings  of  the  parts  of  a  high- 
pressure  steam-engine.  This  Oourse  of 
mechanical  drawing,  therefbre,  is  being 
pursued  in  strict  Accordance  with  the 
admirable  plan  upon  which  it  was  origln- 
ully  projected ;  and  is  an  invaluable  acqui- 
sition not  only  to  the  student,  but  to  him 
also  who,  without  aiming  at  becoming  a 
draughtsman  himtelf,  desires  to  aequlre  the 
power,  from  reflection  and  study,  of  real- 
ixing  the  exact  figure  of  the  object,  and 
which  in  general  can  only  be  delineated  by 
the  aid  of  numerous  plans,  sections,  and 
elevations. 


A  TrtoHm  on  Oat'Worki,  otwf  the  Practice  rf 
Mant^faelurivg  and  Ditiribtttmg  Coal-gae  ; 
with  some  account  of  tfut  most  improved 
m«ihod4  rf  duHUiug  CotU  in  Irom,  Brick, 
ttud  Clay  RetorU,  and  rf  the  various  modes 
adapted  for  pttrtfying  OoaUgas  ;  including 
also  a  chapter  on  the  Hydro-carbonf  er 
IFoter-gof}  and  en  ib^  rating  rf  Gas-works 
in  parochial  asusemonts,  "By  Samuel 
HuoHEs,  C.E.    John  Weale. 

So  rapid  is  the  progress  of  ^nanufacturing 
industry,  and  the  development  of  what  were 
once  called  the  mysteries  of  the  laboiatory 
aud  the  workshop, — so  important  are  the 
tf  iumphs  which  an  intellectual  generatioii 
is  fr«in  day  to  day  ackievhig'— and  so  eagee 


is  the  demand  for  constant  information 
upon  every  subject,  that  the  appearance  of 
a  Dew  book  upon  a  sul^eot  upon  which 
n)uch  has  already  been  written,  must  be 
taken  merely  as  evidence  of  progress.  The 
pretentions  of  the  work  before  us,  as  die- 
olosed  by  its  title-page,  ^e  amply  borae 
out  by  the  information  it  affords^  by  a  oarc- 
ful  analysis  and  estimate  of  the  processes  it 
describes,  and  by  the  correction  of  such 
errors  as  have  crept  into  the  books  whioh 
have  preceded  it  The  aubject  of  gae-light- 
ing  has  become  of  so  greet  an  importance 
in  our  social  economyi  that  it  is  scarcely 
possible  to  over-estimate  the  labours  which 
have  brought  it  to  ita  present  state  of 
advaucementi  or  to  predict  what  iUrther 
progrepB  this  very  interesting  manufacture 
may  make  under  the  increasing  supervision 
of  ths  highest  sciencei  aided  by  inexhausti- 
ble oapitsl* 

A  perusal  of  Mr.  Hughes'  excellent 
treatise  will  well  repay  even  the  general 
reader,  aa  well  by  the  lustvuction  it  will 
a#brd  on  the  hlstflry,  progress,  and  advanced 
position  of  (his  very  useful  application  of 
science,  as  by  the  evidenee  it  bears  to  the 
vigour  and  efficiency — so  to  phrase  it — with 
which  fair  science  braves  the  rude  contact 
of  smoke  and  lire,  gladdening  with  her 
emiles  the  labours  of  her  votaries,  aa  well 
in  the  lurid  glare  of  the  gas-house*  as  in 
the  glorious  sun-light,  or  under  the  milder 
radiance  of  '^  star-bespaogled  night" 

The  gas-inquirer  will  find  in  Mr.  Hughes' 
treatise,  not  only  a  clear  and  minute  descrip- 
tion of  every  known  arrangement  of  appa- 
ratus for  the  distillation  of  coal,  the  purifi. 
cation,  storing*  and  distribution  of  gas,  but 
the  most  practical  directions  for  the  con- 
struction of  tanks,  the  laying  and  jointing 
of  mains  and  service  -  pipes,  not  only  as 
practised  in  England,  but  also  in  America 
and  in  France.  The  comparative  analysis 
of  coals,  and  the  determination  of  their 
value  for  illuminating  purposes,  the  various 
modes  of  testing  the  gaseous  products,  And 
a  complete  elucidation  of  the  most  approved 
methods  of  photometric  observation,  are 
very  prominent  and  important  features  of 
this  book.  Indeed,  Mr.  Hughes  has  shown 
throughout  an  enlightened  industry,  which 
seems  to  have  left  nothing  to  be  desired ; 
and  it  seema  that  until — what,  indeed,  may 
occur  to-morrow — ^sorae  farther  step  be 
taken  in  the  production  of  artificial  lights 
we  are  not  likely  to  be  called  upon  again  to 
notice  a  treatise  upon  this  interesting 
subject  Mr.  Hughes  has  very  judiciously 
appended  to  his  highly  useful  work  a  chap- 
ter  or  two  on  the  assessment  of  gas-works 
for  parochial  and  other  purposes,  which  will 
be  found  of  flrst-rato  importance  to  all 
partiea  interested  in  this  rather  obscure 
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operation,  so  frequently  productive  of  liti- 
gation and  other  difficulties.  His  observa- 
tions  on  this  subject,  iuTolving  as  it  does 
an  immense  amount  of  capital,  are  worthy 
of  careful  study  on  the  part  of <  all  those 
who  are  interested  in  the  prosperity  of  these 
vast  undertakings.  He  has  eyidently  been 
at  great  pains  to  investigate  the  true  princi- 
ples of  rating ;  and,  as  in  the  mechanical, 
chemical,  and  nhilosophical  parts  of  the 
subject,  he  has  brought  a  great  amount  of 
research  to  bear  upon  its  illustration,  and 
has  collected  his  information  from  a  widely- 
extended  field  of  scientific  and  legal  litera- 
ture. 

Of  the  general  value  of  the  work  for  prac- 
tical purposes,  it  is  impossible  to  speak 
too  hiehly.  It  is  illustrated  by  a  profusion 
of  well-executed  wood  engravings,  the  sub- 
division of  the  work  is  excellent  for  facility 
of  reference,  and  the  numerous  topics  neces- 
sarily included  in  such  a  work,  besides  being 
copiously  and  elegantly  described,  are  more 
completely  brought  within  the  reach  of  the 
practical  engineer  by  the  addition  of  work- 
ing estimates,  and  specifications  of  well- 
known  gas  establishments  of  the  most  ap- 
proved  construction  and  arrangement.  In 
short,'  Mr.  Hughes'  treatise  on  gas-works 
constitutes  a  most  valuable  extension  of  the 
excellent  series  of  books  for  which  the 
en^neering  public  have  been  indebted  to 
Mr.  John  Weale,  of  Holbom — a  gentleman 
who  has  laboured  long  and  earnestly  in  the 
development  of  scientific  and  mechanical 
ingenuity.  We  venture  to  predict  for  it  a 
very  considerable  circulation  throughout 
the  kingdom,  and  upon  the  continent,  and 
wherever  it  comes  it  will  certainly  be  ap- 
predated. 


SCREW  PROPULSION  IN  THE 
'  PENINSULAR    AND    ORIENTAL 
STEAMERS. 

The  introduction  and  gradual  extension 
of  the  screw  in  the  fleet  of  the  Peninsular 
and  Oriental  Steam  Navigation  Company 
afibrds  a  remarkable  illustration  of  the 
favour  into  which  that  principle  of  marine 
propulsion  has  grown  with  our  engineers. 
Formerly  the  whole  of  the  extensive  steam 
operations  of  tliis  Company  were  conducted 
exclusively  by  vessels  on  the  paddle-wheel 
principle.  Subsequently  the  Directors  were 
mdaced  to  apply  the  screw  as  a  motive 
power  in  ships  of  moderate  tonnage;  the 
results  being  satisfactory,  as  instanced  by 
the  performances  of  the  Madras,  Bombay, 
Formosa,  Cktuan,  and  some  other  vessels, 
an  inducement  to  a  further  extension  of  the 
principle  was  afiTorded,  and  the  Bengal  was 
builty  a  ship  of  2,2^  tons,  with  maehinefj 


of470.hor8e  power.  The  success  of  this 
vessel  has  been  extraordinary  in  point  of 
speeds  and  it  is  considered,  by  uie  most 
competent  judges,  that  that  vessel  has 
achieved  a  complete  triumph  over  the 
more  costly  paddle-wheel  steamers.  The 
Peninsular  and  Oriental  Company  hat  now 
announced  its  determination  gradually  to 
discard  the  paddle-wheel  in  the  whole  of  its 
extensive  service.  The  existing  vessels  on 
the  old-fashioned  principle  are  to  be 
allowed  to  wear  out,  while  all  the  new 
fleet  now  building  for  this  Company,  in- 
cluding the  gigantic  steamer  Htmsiatfa^ 
of  3,500  tons;  the  iSTtmia,  of  2,600  tons; 
the  Candia,  2,200  tons;  the  Colombo, 
1,900  tons ;  the  Pora,  2,200  tons ;  the  NmHa, 
2,200  tons ;  and  others,  are  to  be  fitted  with 
the  screw.  It  is  even  in  contemplation  to 
convert  some  of  the  existing  paddle-steam- 
ers into  screws ;  and  the  Haddittgton,  a  ship 
of  1,600  tons,  requiring  immediate  repairs, 
is,  we  are  informed,  to  be  operated  upon  in 
this  way.  This  determination  having  been 
arrived  at,  it  is  now  the  object  of  this 
Company  to  discover  the  most  economical 
method  of  applying  the  system,  and  to 
ascertain  the  precise  merits  of  the  numerous 
varieties  of  the  screw  now  pressed  forward 
upon  their  attention  by  inventors  and  scien- 
tiiSlc  men.  It  was  in  tliis  view  that  the 
experiment  with  Griffith's  propeller,  noticed 
in  another  column,  was  instituted. 

The  great  importance  of  the  successful 
application  of  the  screw  in  preference  to 
the  paddle-wheel,  by  large  steam -packet 
companies,  may  be  instanced  by  the  case 
of  the  BengaL  That  vessel  now  occupies 
the  Southampton,  Malta,  and  Alexandria 
station,  where  an  immense  passenger-traffic 
has  to  be  conducted.  The  Bengal  is  of  iron, 
with  only  470.horse  power  and  2,250  tons 
burden,  which  is  the  size  of  the  Orinoco, 
Parema,  and  MagdalenOf  belonging  to  the 
Royal  Mail  Steam-Packet  Company,  carry. 
ing  the  mails  to  the  West  Indies;  but  those 
vessels  are  paddle-wheeled  packets,  of  750- 
horse  power.  It  is  said  that  the  Bengal^ 
with  little  less  than  two-thirds  such  power, 
makes  a  far  greater  speed  than  has  ever 
been  attained  by  these  West  India  steamers. 
But  the  advantage  of  increased  speed  is  not 
the  only  one ;  the  consumption  of  coals  in 
the  Bengal  is  45  tons  per  diem,  while  the 
Onnoeo,  Parana,  and  Magdalena  each  bum 
from  85  to  90  tons  daily.  The  Bengal 
having,  therefore,  so  much  less  fuel  to  stow 
away,  can  carry  a  greater  amount  of  freight ; 
and  could,  for  a  voyage  to  St  Thomas, 
carry  700  to  800  tons  of  measurement 
goods,  while  the  West  India  steamers, 
having  to  be  burdened  at  starting  with 
1,200  tons  of  coals,  cannot  accommodate 
over  250  or  800  tons  of  goods.    The  que*. 
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tion,    therefore,    becomes    a    eommercial 
one  of  much  interest;   for  it  follows  that 
if  such  a  ship  as  the  Bengal  could  run 
to  and  from  St.  Thomas  as  quickly  as  the 
Orinoco  and  othe^  steamers  of  that  class  (of 
which  there  is  now  no  doubt),  and  if  the  ex- 
penditure of  fuel  is  just  one-half,  while  far 
greater  earnings  in  freight  could  be  secured 
by  the  increased  available  capacity  of  the 
8crew.steamer,  then  the  profit  of  employing 
steamers  of  the  Bengai  class  would  be  im- 
measurably  greater  than  that  of  such  yessels 
as  the  existing  new  West  India  steamers. 
There  are  other  considerations  also.    The 
cost  of  building  and  equipping  the  Bengal 
was  about  iS70,000,  while  the  Orinoco  cost 
about  £95,000  to  iglOO,000 ;  and,  again, 
the  wear  and  tear  of  the  screw-steamers 
would  be  less  than  half  that  of  their  paddle- 
wheel  rivals.    With  these  facts  and  infer- 
ences,  it  is  therefore  not  singular  that  great 
importance  attaches  to  these  experiments 
and  to  their  practical  results,  or  that  the 
Peninsular  and  Oriental  Company  have  de- 
ctded  to  avail  themselves  of  tne  extraordi- 
nary advantages,  in  a  pecuniary  point  of 
view,  which  present  tliemselves    to    their 
notice    in    adopting    and    improving    the 
screw-propeller. 


SPECIFICATIONS  OF  ENGLISH 
PATENTS  RECENTLY  ENROLLED. 

George  Shaw,  of  Birmingham.  For 
certain  improved  maehinery  for  nuiking  en- 
velopee  and  bags.  (A  communication.)  Pa- 
tent dated  December  17,  1852. 

The  improvements  claimed  under  this 
patent  comprehend, 

1.  The  application  of  adhesive  matter  as 
a  means  of  feeding  or  supplying  envelopes 
or  other  blanks  to  folding  or  creasing  ma- 
chinery. 

2.  The  employment  of  elastic  revolving 
surfaces  in  combination  with  a  plunger,  for 
folding  and  creasing  envelopes  and  bags. 

The  JSrtt  improvement  applies  mainly  to 
machines  constructed  on  the  patented  plan 
of  Mr.  A.  F.  lUmond,  of  Birmingham,  and 
is  intended  to  be  employed  as  a  substitute 
for  the  pneumatic  feeder,  by  which  the  blanks 
were  singly  lifted  from  a  pile  and  transferred 
to  the  folding  or  creasing  part  of  the  ma- 
chine. The  adhesive  substance  employed 
is  India  rubber,  which  has  been  wetted  with 
turpentine,  and  the  turpentine  lighted  so  as 
to  bum  and  partly  melt  its  sui^use.  The 
more  liquid  portions  are  wiped  off,  and  the 
material  then  left  in  a*  sufficiently  adhesive 
state  for  use. 

The  second  improvement  is  carried  into 
eflbct  by  using  four  India-rubber  covered 


rollers  to  form  the  sides  of  the  folding-box, 
and  a  rather  sharp-edged  plunger  to  force 
the  blank  down  between  the  sets  of  rollers, 
and  thus  fold  it  for  subsequent  operations. 

Robert  Burn,  of  Edinburgh,  Scotland, 
practical  engineer.  For  a  certain  improve^ 
ment  in  steam  engines.  Patent  dated  Decern- 
her  21,  1852. 

Mr.  Burn  proposes  to  adapt  to  engines  ol 
all  classes  certain  mechanism,  consisting  of 
crossheads  and  side-rods  by  which  the  mo- 
tion of  the  piston-rod  is  transmitted  to  the 
crank,  shaft,  in  lieu  of  adopting  the  ordinary 
arrangements  for  this  purpose.  He  gives  a 
diagram  of  a  horixontal  cylinder -engine 
thus  fitted,  in  which  a  crosshead  is  keyed 
to  the  end  of  the  piston-rod,  which  cross* 
head  is  connected  by  side-rods  moving 
parallel  to  the  piston-rod,  with  a  second 
crosshead,  which  latter  \uls  attached  to  it 
a  guide-rod  for  keeping  it  steady.  The 
connecting-rod  is  worked  from  the  second 
crosshead,  and  by  this  arrangement  the 
friction  is  reduced  below  what  is  usual  in 
direct  acting  engines. 

Mr.  Burn  claims  Uie  mechanism  consist- 
ing of  cross-heads  and  side-rods,  adapted 
and  applied  so  as  to  form  an  intermediate 
means  of  communicating  or  transmitting 
motion  from  the  piston-rod  to  the  crank- 
shaft. 

Robert  Gallowat,  of  Cartmel,  Lan- 
caster. Far  improvements  in  moau^aeturing 
and  refining  i^engar.  Patent  dated  Decem- 
ber 21,  1852. 

^  This  invention  consists  in  employing 
lime  combined  with  lead,  or  Mccharate  of 
lead,  or  other  combination  of  lead  capable 
of  actinp^  in  a  similar  manner  to  the  plum- 
bite  of  lune  in  defecating  saccharine  solu- 
tions. Also,  in  using  saocharate  of  lead 
when  acetate  of  lead  is  employed,  com- 
bined with  the  use  of  lime  or  magnesia 
previous  to  or  after  the  acetate  of  lead  in 
refining  saccharine  solutions.  Also,  in 
employing  acetate  of  lead  twice,  some  other 
process  being  adopted  intermediately ;  and 
m  using  bicarbonate  of  lime,  or  bicarbonate, 
or  carbonate  of  magnesia  for  neutralising 
the  aceUte  of  lead.  And  also,  in  utilizing 
and  recovering  the  used  lead  by  employing 
acetic  acid  to  act  on  the  scum  so  as  to  obtain 
the  lead  in  the  form  of  an  %cetate  for 
further  use. 


PROVISIONAL  PROTECTIONS. 

Dated  April  19,  1853. 

M«.  I¥il1iam  Hale,  of  Swaa-walk,  Chelsea.  Mid- 
dlesex, engineer.    New  kinds  of  fire-anns. 

Dated  May  9,  1853. 

IIM.  Edward  Blaekett  Beaumont,  of  Wood-hall 
Barasley,  York,  gentleman.     Certain  improve^ 
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mento  in  th«  mod«of  eontlractiiif  dweUint-limiMf 

or  other  build ingi,  and  in  peoaliar-«bap«d  bricks 
and  tiles  to  be  used  for  the  purpose. 

Dated  May  27,  1853. 
18(M.  ArtstidB  Michel  Servan,  of  Philpot-lane, 
London.    Improvements  In  treating  fatty  matters 
to  render  them  suitable  for  the  manufacture  of 
candles. 

Dated  May  28,  1853. 

lS!t.  William  Smith,  of  8aUsburT-stte«t,  Adel- 
phi,  London,  civil  engineer.  Certain  ltnpMT«»- 
ments  in  tha  maehineryfor  and  method  »f  making 
and  lay  ins  down  submarine  and  other  telegraph 
cables,  which  machlneiy  is  also  applicable  and  is 
claimed  for  the  making  of  ropes  and  cables  gene- 
rally. 

Daied  Mag  30,  1853. 

lS8f.  Richard  Archibald  Brooman,  of  the  flnn 
of  Robertson,  Brooman >  and  Co.,  of  Flaet-streeti 

London,  patent  agent.  Improvements  in  fire-anns. 
A  communication. 

Daied  June  1,  1858. 

1340.  Edward  Wilkins,  of  Queen's-road,  Wal- 
worth, Surrey,  gentleman.  Improvements  in  pots 
and  vessels  for  the  growth  and  cultivation  of 
plantf. 

1S44.  Jnques  Louis  Lemaire-l>aim6,  of  Paris. 
France.  Certain  improvements  in  play-anns,  tuen 
as  play  cannons,  pistols,  and  guns. 

Dated  June  2,  1853. 

1348.  William  Knowles,  of  Bolton-le-Moors, 
Lancaster,  cotton-spinner.  Improvemenls  in  ma- 
chinery for  warping  and  beaming  yarns  or  threads. 

1349.  Joseph  Whitworth,  ot  Manchester.  Lan- 
caster, engineer.  Improvements  in  machinery  for 
cutting  and  harvesting  com,  grass,  and  other 
crops. 

1850.  Joseph  Whitworth,  of  Ifanchettcr,  Lan- 
caster, engineer.  Improvements  in  machinery  for 
perforating  or  punching  paper,  card,  and  other 
materials. 

1331.  John  Robert  Johnson,  of  Stanbrook  Cot- 
tage. Hammersmith,  Middlesex,  chemist.  Im- 
provements in  the  manufacture  of  type  and  articles 
used  in  letter-press  printing. 

1352.  William  Thorold,  of  Norwich,  civil  engi- 
neer. Improvements  in  the  construction  of  port- 
able houses,  and  in  machinery  for  raising,  mov- 
ing, and  lowering  the  same. 

1833.  Richard  Longden  Hattersley,  of  Keighley, 
York,  machine-maker.  Improvements  In  machi- 
nery for  forging  iron  and  other  metals. 

1354.  William  Hammond  Smith,  of  Gloucestor- 
row,  Walworth.  Improvements  In  the  manufkc- 
ture  of  parchment. 

1853.  Antolne  Reml  Cyr  MadorA  and  Daniel 
Neuberger,  of  Paris,  France.  Certain  improve- 
ments in  the  manufacture  of  shirts. 

1358.  Hesketh  Hughes  and  William  Thottiaa 
Denham,  both  of  Cottage- ptaee,  City-road,  Mid- 
dlesex, manufacturers.  Improvements  in  machi- 
nery for  weaving. 

1357.  Robert  Smith  Barleet,  of  Rcdditch,  Wor- 
cester. Improvements  in  the  manufacture  of 
needles. 

1358.  Nicholas  Marshall  Cummins,  of  Cork,  and 
John  De  Cock  Kenifeck,  of  Belfast,  Ireland,  gen- 
tleman. Improved  machinery  for  removing  the 
seed  from  flax  and  other  plants,  and  breaking  the 
bolls  or  pods. 

1S59.  William  Boyd,  of  Belfast,  Ireland,  manu- 
facturing chemist.  Itnpro^ed  apparatus  for  ma- 
nufnctuiing  chlorine  or  chlorides. 

UGO.  William  Bdward  Newton,  of  Chancery- 
lane,  Middlesex,  civil  engineer.  Improvements 
in  the  manufscture  of  soles  for  boots,  shoes,  and 
other  eoverinrs  for  the  feet.     A  communication. 


Dtied  Jmm  «,  ISM. 

1861.  Wint&m  Wahler,  of  Myddleton-ttreet. 
Clerkenwcll,  lIthatM|)hle  printer.  An  inTention 
for  lithngraphie  printing,  being  a  stif-actlog  Uthe> 
graphic  printing-machine  to  be  propelled  by  hand; 
steam,  or  other  motive  power. 

1862.  j«an  l)urandean,  Junior,  of  Paris,  Fnnce, 
of  tht  fltm  of  Dutandeau,  Junior,  and  ChanYeaa. 
Oertaia  meana  of  abtaining  marks  and  designs  in 
paper. 

1363.  FeMmaiid  Lottti  tSDBsart,  nf  Htm  Monl- 
nuttre,  Paris,  Ftanea.  A  system  of  pannanant 
clroulatton  of  aaloiiot  intended  to  prodneo  and 
overheat  steamisas,  and liould. 

1365.  James  Bpotswood  Wllsdn,  of  TAvistoek- 
place.  Russe11-k({uare,  Middlesex,  elttl  engineer. 
A  machine  or  apnantus  ftir  digging  or  ralaittg 
earth,  t&d  applieable  to  agricvltural  or  onfineer- 
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10.  Isaiah  Kettdrlck,  fbreman  to  Mettrs.  Ror- 
ton  and  Son,  df  Sontbwark,  Surrey,  tmprovo- 
menta  In  steam  boilera, 

186f .  Thomas  Barnabas  Daft,  of  Lesasrre  Lodge, 
Isle  of  Man.    Improvements  lb  inkstandl. 

1368.  Richanl  Robbihs,  of  Dunchoteb,  War- 
wtek,  (om-miUer.  Certain  improvoments  in  aiiUa 
for  grinding  wheat  and  other  grain. 

1869.  James  Hayes,  of  Elton,  Huntingdon,  Iroii- 
founder.  Improved  machinery  fbr  raising  and 
stacking  straw,  hay^  tfohit  and  other  agrteultuial 
produce. 

1370.  William  Edward  Maude,  of  Liverpool, 
Lancaster,  merchant.  Improvements  In  carriages. 
A  communication. 

1871.  WUliam  Edlraid  Maude*  of  Liverpool, 
Lancaster,  merchant.  Improved  apparatus  for 
steering  ships.    A  communication. 

Dated  June  4,  1853. 

1878.  Oarl  Pedot  Lena,  metehaal,  of  B«fUn, 
Prussia,  and  Great  Titohfleld-street,  Middlesex. 
A  m&ehanism  df  a  nei^  construction,  having  as  Its 
end  the  prevention  of  the  loss  of  force  caused  tUI 
now  by  metion,  to  diminish  the  oilin|  till  now 
necessary,  and  to  prevent  the  heating  el  the  axlo- 
trees  In  nvolving.    Partly  a  oommiwcation. 

1373.  William  Rradbum,  of  ShiffhaU,  Salop, 
farmer  and  dealer  in  artificial  manures.  Improved 
manufaetuK  of  greases  and  oils. 

1374.  Joseph  Gyde,  of  Tooley-ataoet,  Sonthwarki 
Surrey,  millwright  and  engineer.  Improvemeots 
in  mills  and  apparatus  for  grinding  and  dressing 
corn  and  various  subatanccs. 

1377.  Hehry  John  Betjemann,  of  Few  Oxfbrd- 
street,  Middlesex.    Improvements  in  chairs. 

1378.  Edward  Blackett  Beaumont,  of  \%oOd-haI1, 
Bamsley,  York,  gentleman.  Certain  Improve- 
ments in  bricks  or  tiles. 

1379.  Joseph  Bureh,  of  Craif-hall,  near  Mao- 
clesfield,  Chester,  carpet-manufacturer.  Certain 
improvements  in  fkns,  blasts,  ot  blowing  appa- 
ratus. 

1880.  WllUam  Dray,  of  the  firm  of  William  Dray 
and  Co.,  of  Swan-Une»  London-bridge,  agricul- 
tural implement-makers.  An  improved  method 
of  driving  shafting. 

1881.  Benjamin  Biram,  of  WentwottH*  T»lk, 
gentleman.  Improvouonta  in  wwking  and  venti- 
lating nilnes. 

1883.  Thomas  Russ  Nash,  of  Leigh-street,  Mid- 
dlesex, surveyor,    improvements  In  filters. 

1888.  Christian  Schlele,  of  Oldhaaa.  Laneaater, 
engineer.    Improvements  in  piosauro  indicators. 

1884.  John  Whitehead,  of  Preston,  Lancaster, 
implement-maker.  Improvements  in  manufac- 
turing pip«>8  or  hollow  articles  fh>ta  plastic  nalc^ 
rials. 

)S85.  Thomas  Riohbell,  of  Ijuoaheth,  Sumry, 
architect.  Improvements  in  the  appUfcatioh  of 
slate  for  ouimlH^  purposes. 


